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0 it goes, on a dozen fronts — American in- 
dustry backing up American men with fire- 
Dower, with a rising flood of war tools and trans- 
port, with a heightening volume of all kinds of 
ordnance. 


The Fisher contribution to this effort, in terms 
of volume, is huge. But volume alone fails to 
tell the whole story of the Fisher effort. For the 

~ Iong-acquired skills of the Fisher craftsmen are 
today playing a part of national importance. 
ey have a vital and specific value of their own. 


Our country’s leaders realize that it takes pre- 
mn men to do a job precisely — that extreme 
standards of mathematical exactness must be 
met in order to surpass the technical excellence 
of our enemy’s war machines. And Fisher, as a 


Div oN Oo 


We gow. 


F GENERA 


precision center, has been honored with a num- 
ber of very difficult assignments, 


Our fighting men are doing the big job. But the 
vicious snick of our well-turned breech-blocks, 
the roar of our tanks, the bark of our anti-air- 
craft guns are music to their ears, 
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NOW- you can get sound TRAINING 
in a fow weeks of spare-time 
study—through low-cost I. . 5. 


WAR COURSES! 
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MAIL THIS COUPON TODAY! 
LEARN MORE—TO PRODUCE MORE 
—TO INSURE YOUR FUTURE! 
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Whaarever your job today, doing it better 
will help to win the war faster! To do your 
job better—to be ready for the bigger 
job ahead — you need extra training. 


That extra training, acquired right now, 
will help you insure America’s future, and 
your own. That's why the world-famous 
International Correspondence Schools fea- 
ture low-cost, short-term War Courses in 
vital industrial and technical subjects. 


These “streamlined” I. C. S. Courses are 
designed to enable you to get practical 
training in a short time —to increase your 
“fire power” on the production front, and 
improve your chances for success in the 
victory-world of tomorrow. Texts are 
written by leading practical authorit 
profusely illustrated for greater clarity. 
Every assistance is rendered by a trained 
staff of I. C. S, teachers to help you master 
each lesson thoroughly. If you desire, your 
employer will be informed of your enrol- 
ment and progress. 

Mark and mail the coupon below — 
we'll send you complete information, with- 
out any obligation on your part. Act now, 
while America’s need for trained men is 
greater than ever! 
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CAN YOU NAME THIS MEDAL? jl 
The bit of bronze and silk shown above 

is one of the most coveted decorations 
in the world. Do you know what it is 
and who is entitled to wear it? The 
July issue of Popular Science Monthly 
will contain a special 

showing in full color the 
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A true story of the blitz in England as told 1 
and Frederick Rourke, gas repair mea for the 


The night sky was 
filled with enemy planes, 
and the earth shook with 
explosions. At the height 
of the raid we learned a 


bomb had smashed a gas 
main near the works 
Rourke and I volunteered 
for the fixing job... 


© “in about 12 minutes che job 
was done. They were the longest 
minutes we've ever lived. We 
couldn't have done it without our 
flashlight—and the steady light from 
fresh batteries you can depend on 
Nort: Bomb Squad later dealt with tim 
bomb. The Georse Me 

‘ed to Rourke and Letts 
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1 Correspondent by Arthur Lects 
District, Greater London, 


0 “We found it,” cc 
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yed action b 


A big de 


b sitting 
n a severed pipe in the 
middle of a three-foot cra. 
ter. We set to work, Letts 
held the flashlight, taking 
care to shield it so the 
Nazis couldn'tssee it, while 
I blocked the broken pipe 
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s stipulate careful 
shielding of the light from a flashlight during a black- 
out, as Arthur Letts did. Likewise wartime economy de- 
mands strict conservation of both flashlights and batteries. 
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than your flash! 
wastes power! 
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-AT HOME! 


Says Peter Putter: “Keeping up the Home Front means 
upkeep. And when it comes to this kind of Home Defense you 
can be not only the General but the whole bloomin’ Army!" 
Right! This is a War against Waste, Every man in America 
today is his own House Warden. So is every woman, Mak- 
ing things last longer; saving and salvaging; painting ond 
puttering, repairing, revamping, refinishing, That's the spirit 
of America-at-war! Practical, patriotic and thrifty to boot, 

‘And here are five seasoned soldiers of service ... Double X, 
Savabrush, Schalk’s Crack Filler, Waxoff, Schalk’s Wood 
Putty...on the alert fo give you a big, helping hand. Let 
them show you how to make things do for the duration... 
ond then some, Remember, they who SAVE also SERVE. 


SCHALK’S CRACK FILLER = WAXOFF “Don't revornishor 
“Why put up with unsightly — rewax before you Woxof” cou- 
«racks, holes nicks in wood, wall- tions Peter Putter. "Then you're 
boord, plaster, tile, when Schalk’s sure the varnish wll dr’ The only 
‘Crack Filler ison top?" osks Peter product ofits kind, Waxof is the 
Putter. You con do oll sorts of modern speed-way to remove 
time-saving, dollor-saving tricks wax, floor oil, polish, ground-in 
‘with this 10¢ magic repair-kt. All 
you odd to this plostie-powder is more, Waxoff 


water. Hardens fast and stays can’t explode; con't hurt your _sandpapered, pointed, varnished. 
hard. Won't shrink, erack, crum- hands. A 10¢ package is cheap Costs @ dime (at point, hardware 
bile. You can cut it, saw it, model insurance against "tacky" varnish stores) yet saves many a dolor in 
it, point or stain it ony eslor. cond lack-lustre wax jobs. household repairs. 
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ot the heels... 
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smog) 
‘and makes old floors new. All you 
need: © pound con of Double X 
(756 ot point, hardware stores) 


bleaches in one operation! 


SCHALK’S WOOD PUTTY 
“When things go to pot, go to 
Wood Putty,’ edvises Peter Putter. 
“My favorite is Schalk’s becouse 
it contains real wood and is 40 
eosy to work” The 


SAVABRUSH "Any coked- 
vp paint brushes huddled away 
Inolte or garage’? Bring them out 
‘ond bring them back to life with 


presto-powder that (when dite 
Solved) loosens point, varnish, 
shellac, enomel cleans brisles 
tight down tothe heel A 10¢ ear~ 
ton saves teverol brushes. 
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have @ heritage estoblithed by world speed records on 
land, water and in the air, gained over many yeors past, 
which makes them right ot home in our fastest fighter 
Becaus unfoiling dependobility in life or 

‘ere daily gaining new 


Our fighter pilots are writing fabulous history. 
Legendary feats are being reported daily from all 


combat areas. Their planes are without equal 
performance, maneuverability and speed, and 


they know how to use these qualities to the limit. 
Champion Spark Plugs play their vital part in 
many of these planes. True to their tradition, 
Champions combine the utmost in performance 
and dependability in aircraft spark plugs as in 
those for your car. Now that your car has been 


| 


“slowed down to a walk” by gas rationing and | 


the thirty-five miles per hour speed limit, all spark 
plugs need frequent cleaning. At these speeds the 
heat of combustion will not burn off carbon and 

ly deposits as readily as at former higher speeds. 

led spark plugs waste gas, and cause rough, 
unsatisfactory engine performance. For maximum 
economy and dependability, have your Champion 
dealer check and clean your spark plugs at 
regular intervals. 
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Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction, 
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When it comes to winning a war, one 
trained manis worth a dozen untrainedimen! 

That's true of America’s armed forces— 
which need chemists, mechanics, machinists, 
electricians, radio experts, accountants and 
a dozen other classifications of trained men. 
And trained men in America’s armed forces 
get better pay and higher ranking! 

It’s true of America’s victory-vital in- 
dustry. Today, business and industry are 
crying for skilled, trained manpower! Never 
was opportunity greater for the alert, 
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IN THE BUSINESS OF 


VICTORY ! 


ambitious man who has mastered his line 
of work through study and practice! 

Yes, the trained man in uniform and 
the trained man in industry are “part- 
ners in the business of victory.” Whether 
you're serving Uncle Sam in barracks or 
factory, farm or office, TRAINING can make 
you a more valuable citizen and a real asset 
to your country! 

Before you turn this page—tear off this 
coupon, mark it and mail it—just as thou- 
sands of successful men have done! 


SPECIAL 
TUITION RATES 
FOR MEMBERS 
OF THE 
ARMED FORCES 


FOR victory 


BOX 7653-K SCRANTON, PENNA. 
‘Without cost or obligation, please send me booklet and full particulars about 


the course before which Ihave marked X: 


[Contracting and Building 
5 Gorton Sasafaevaring 

6 Dict Econ 

B Bectnea Dahing 


DAI Bete, 
1D) Airplane Drafting 
‘Architectural Drsting 


1 lurpeint Reading 
 Boitermahing 
Bridge Es 


B Commercal Masten 
Cow Accounting 


A Business Management 
BGrP. Aewounine 


DGkreoning Civil Seevice 


Advanced Dremmaking 
Bivooirued Cookery 


iti eaten gon 
‘Bribireek 


TECHNICAL AND INDUSTRIAL COURSES 
OM of 


ini Cargeapondcvce Schools Canadian, Li 
“. 


CR SET Kinomecyy Lowen, We Ce 2 


ee 


 Stroctura ating 
DStroctural Engiareing 
Peering ant 

Btw 


Serica 


tie ion Foreman 


Bw 
‘SZusiman "C) Helrigeration © Woolen Manufactaring 


5s counsES 


ESboweard and Sign Lettering 
B Traiic Somageweat 


Tem, Room and Cafeteria 
on! 


Present Pos 
sisi Canada 


JUNE, 1943 Pease » 


atin Dorctar Screxee MoxTHny « 


© 


Contends onnnsse 
Frome Building 


Rake Eliminates Crab Grass 
Tank Floats Made of Plastic . 
Chemical Absorbs Air Moisture. .nw 242 
Asbestos Siding Shingles. 


Miscellaneous 


1g Rabbits for Meat.. 
Sharpening Your Pocketknife. 
Mirror Used in Rifle Sighting 
Trapping the Japanese Beetle 
Proper Care for Umbrell 
Experimenting with Carbon...... 
Seven Novel Science Stunts. . 
Easily Focused Beam Lantern 
| Amusing Stork-Party Favor.. 


vt epg thei tn, nn ww Felt ideas 


in Tunisio, New 
re going to be 


Wi ce csea ames om ume | | el 
erty the i ecigeenere ae. | Handy Cane for Micraaeter, 
‘carrying planes—Curtiss, Douglas, 


2, end “Boeing. 
\ : Photography 
round seiael [rasta technical] | Improve Y Sum: Snaps 


chanics led to help "Keep Ideas for the Camera Fan.. 
‘Write ‘or wire for details | Finder Frame for Close-Ups 


| Seen trates Sect acece bret | Slap Date 


Laying Out_a 


ree Ars 


-Hw 231 
Hw 256 


Wire for Heating Elements 
How to Tie a Square Knot. 


The Handy Man 


Rustic Tree-Branch_Name_Post..nw 201 
J ee een 
| SCHOOL OF AVIATION EERrciraccn cee 


Setting Lawnmower Blades Hw 253 
3240 N. W. E* i IDA J 
2th AMEE 5 SEASUZL ORD. Sweep Rake for Loading Hay.....w 253 


Colorful Fish-Rod Windings sHw 256 


| Woodworking 


UNITED STATES ARMY AIR FORCES 
| CIVIL AERONAUTICS ADMINISTRATION 


ROYAL AIR FORCE Has ok vie sSirendar Hew Saw 208 


| 10 Please me shen siting to advertisers. POPULAR SCIENCE 


Do You Want Success 
Like This in RADIO 


WAS WORKING IN A 


BEFORE COMPLETING YOUR GARAGE WHEN | ENROLLED 


s COURSE | OBTAINED WITH NLR.I. 1 AM NOW 
| MY RADIO BROADCAST RADIO SERVICE MANAGER 
OPERATOR'S LICENSE FOR M~. 
ANO IMMEDIATELY JOINED roesana sco) 
STATION WMPC WHERE | a 
FAM NOW CHIEF OPERATOR. ae 
VAMES E RYAN 


HOLLIS F HAYES 


| HAVE A JOB AS ASSOCIATE 
INSPECTOR OF SIGNAL CORPS 
EQUIPMENT. I'M VERY PROUD 

OF THE CHANCE THE 
GOVERNMENT HAS 

GR gq) GIVEN ME, THANKS TO 

g MY NRL. TRAINING. 


| REPAIRED SOME RADIO 
SETS WHEN | WAS ON 
MY TENTH LESSON. | 
HAVE MADE AN 
AVERAGE OF $10 
A WEEK-~JUST 
SPARE TIME. 


OWN JERRY E ‘ 


Many Beginners Soon Make $5, $10 
a Week Extra in Spare Time 
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Here's the Plan That Has 
Worked For Hundreds 


Here's your chance to get x kood Job 
Jn Jae ny” wartime held “with 8 bright 
peacetime future! There: Is 
fee today (of trained 
tha Gpecmtors. So mall the Coupon 
Ire 64bage illustrated oak. Wi 
ch REWARDS Ix RADIQ. It describes 
any, fascinating ‘typen of Radio Jobst 
elis-how you can tran for them at home 


id Operators 
Now Make $50a Week than Ever Before 
big shortage of capable Radio 


tended "ink ada 
number ‘of servic 
Broadcasting “Stations, Aviation and 
Police Radio, Ship Radio and other com= 
‘branches aro'scrambllng for 


feat 0 “the. normal 


ernment too needs hundreds of compe 
Sent civilian and enlisted Radio men and 
Women, Radio factories, with huge war 
orders to. Ml. have been advertising Tor 
fininea peraginel and think of the KEW 
jobs Television, Frequency, Modulatior 
And’ Electronics’ will gpen after the war 
This “Is the sort of opportunity you 
‘Shouldn't ‘pass’ Up. 


There's probably an opportunity right 
in Your neighborhood to make money 
in Spare time fixing Radios. Tl give 
you the training that has started Sun- 
Greds of NRL students making. $5, 
$10 n week extra within a few months 
After enroll Fe" Course isn't 
something Just prepared to take ndv 
feof the present market for technica 
Books and courses. Tt has been tried, 
jested. developed, perfected during the 
38 Years we have been teaching Radio. 


Find Out What N.R.I. Can Do for You 
MAIL. THE COUPON NOW for my 
FREE 64-paxe book. It tells how XRT 
ins you at home: shows you letters 
ind photographs of men 1 trained: de- 


fall Just MAIL THE COUPON AT ON 
In an envelope or paste on a penny 
Dostal. —d. E. SMITH, President, 


4. E. Smith, President, Dept. 3FP3 
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National Radio Institute, Washington, D.C. 
Mall me FREE without obligation. your 64-page book. 
‘ id salesman will cal. 


Age 
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‘STARTED IN RADIO. 
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OF THE RADIO DE- 
PARTMENT FOR THE 
AMERICAN AIRLINES 
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THESE WAR TIMES AND 
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I Trained These 
Men at Home 
1 Will Train 
You Too / 
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HE'S ONE OF THE MILLIONS WHO 
LEARNED TO SHOOT with 2.22 rifle and 
Western SuperX and Xpert ammunition, 
The very name “Western” signifies accuracy 
in the minds of millions. Western has earned 
that reputation by giving shooters the most 
accurate ammunition that modern ballistic 
skill can produce. Today, that accuracy is 
helping cur combat forces to smash the 
enemy. 


ESTERDAY he shot for fun 
today he shoots for free- 
domi In these times our great 
‘American heritage, the ability to 
shoot straight, reveals itself a 
hundredfold! 
It shows in the way our soldiers 
make each shor count. It shines 
as bright as Old Glory, in the per- 
fection of the millions of military 
cartridges chat Western and its 
subsidiaries are producing daily 
for America. 
When war came, Western was 
ready. Thousands of loyal, trained 
workers were geared to the job. 
Again, Western is helping Amer- 
ica at’ war, using its ability to 
apply watch-making accuracy to 
mass production. 
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CARTRIDGE COMPANY 4d 
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Coming Next Month 


AMERICAN BOMBERS drew the day shift in 
the ‘round-the-clock raiding program that is 
softening up Hitler's European fortress. Have 
they made good? William S. Friedman tells 
how high-altitude, precision bombing fits into 
the air strategy of the United Nations, and why 
that kind of work is right up the alley of our 
Fortresses and Liberators. 


SELF-PROPELLED GUNS have been making 
history on the battlefield. Contrary to common 
belief, the mechanized gun mount is not a “‘sur- 
prise” weapon sprung on an unsuspecting world 
‘at the beginning of the present war. American 
ordnance engineers pioneered in this field 25 
years ago and their continued experiments have 
enabled us to beat the Nazis at the game. Read 
the story of our development of this powerful 
weapon and our present leadership. 


DEHYDRATING FOODS at home is the next 
step after you have planted and grown your 
Victory garden. And because they are tasty, 
nutritious, and patriotic, they are well worth 
the slight trouble they require to prepare. Here 
is an article that tells you how to build a drier, 
prepare the fruits and vegetables for dehydra- 
tion, and pack them against the time when you 
may suddenly crave them—and find that there 
just aren't any in the market. 


AMERICANS ARE SMOKING more today 
than they ever did before. What is the secret 
of this magic weed, tobacco, which gives com- 
fort to millions—and, incidentally, forms the 
basis of a $2,000,000,000-a-year industry? You'll 
learn a lot of things you didn’t know about 
tobacco—and probably find that some of the 
things you thought you knew aren't quite true. 


AMMONIA is one of the indispensables of wa 
Besides being a basic ingredient of explosives, 
it has an important place in the hardening of 
metals and in the manufacture of plastics and 
fertilizers. Fortunately, we are no longer de- 
pendent on a precarious supply of imported 
natural nitrates for this essential of victory. 
Albert Q. Maisel tells how industrial chemis 
now wrest ammonia from air and water. 


SILHOUETTES and shadows are sure-fire de- 
vices for getting mood and dramatic effect into 
your photography. But they call for a knowing 
hand. James Howe Wong, A.S.C., lets you in 
on some of the professional secrets of com- 
position, exposure, and choice of subject that 
have made him one of Hollywood’s ace camera- 
men in this field of “shadow and substance. 
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I can show you dozens of pictures 
of skinny, scrawny weaklings that 
I've helped to become brawny, big- 
muscled supermen! I'll show you a 
picture of myself at 17—a spider- 
legged, sparrow-chested specimen— 
and then compare it with this pic 
ture of me today! What I did for 
those other men—and for myself— 
Jet me PROVE I can do for YOU, 
too! 

1 can begin showing you RE- 
SULTS the very first week. REAL 
results, MUSCLE-results. | You'll 
soon have INCHES of powerful 
muscle along your arms. Broad, 
powerful shoulders, Husky chest 


Strong, muscle-ridged back and 
stomach—legs lithe and springy. Ill 
give you a firm, vise-like grip. I'll 


fill your whole system so full of new 
vigor and vitality that you won't 
even KNOW YOURSELF! 
How Can I Do It? 

In just 15 minutes a day, 
right in your own room, my 
method of “Dynamic Ten- 
sion” will start molding your 
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artificial muscle-makers. Be- 
fore long you'll be using 
“Dynamic Tension” 


et PEF body into rugged health and I 

oped Maa." strength. "Dynamic Tension” 4. 
is nature's own body-build- | 
ing system. No apparatus, or i Pe 


uncon- 
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\O YOU ever get the “brush-off”? Do girls ever tell YOU ‘they have a head- 
ache"—and then the headache turns out to be another date? Well—girls just 
seem to prefer going out with a husky, muscular HE-MAN! And 

start building a HE-MAN’s body for YOURSELF, just listen: 


Give Me Just 15 Minutes a Day—and I'll 
PROVE | Can Make YOU a NEW MAN! 


if you want to 


—CWests lidlts 


sciously during the day—walking, 
bending over, while sitting down, 
to build muscle and vital: 
ou'll be using the muscle- 
power you have NOW to build the 
muscle-power you WANT to have! 


Send For Free Book 
“48-page 

ith and 
af] 


‘Send coupon below for my big. 
iMestrated Book, "'Everasting Hea 
Serenath,* ‘Over 2 million men have r 
this book. Teel you what” Dynamic Ti 


a 


in nearly 100 pic 


tures | SHOW you 
living PROOF of 
what it has done 
for others!” Send 
coupon today 1 Ad- 
ress me personal 
ly:CHARLES aT- 
LAS, Dept 16.113 
East’ 23rd § 

New York, D 


Tewantes arias, pent, 16 
I18 East 23rd St, New York, N.Y. 


1 want the proof that your atatem of “Dynomite 
rension™ will help take a New Man ut 
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ves toe it ans" 


dress, 
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Where Was Chemistry on 
the Night of February 20? 


Ty your February, 1940, issue you told how 
synthetic rubber could be made by condens- 
ing linseed oil and sulphur in the proper pro- 

portions. On the 
THIS OUGHT To MAKE night of February 
RUBBER! 


20, 1943, I gathered 
some chemicals to- 
gether, called in some 
friends and bravely 
we set forth, little 
knowing what lay 
ahead. Mixing the 
ingredients in what 
we thought were the 
Proper proportions, 
we placed them on a 
hot plate. Suddenly, 
as if by magic, the 
room was filled with smoking linseed, sizzling 
sulphur, and flames of fire that shot several 
feet into the air. Gasping and choking, we 
tried to put out the fire by pouring a bucket 
of water over the hot plate. After the fourth 
attempt we brought the conflagration under 
control. The net result: one hot plate cov- 
ered with a thick coat of linseed oil and sul- 
phur; one rug divinely ruined; and three dis- 
heartened scientists. P.S. Please tell us what 
we did wrong—P. V., P. R,, and R. B., Ed- 
monton, Alb., Canada. 


Could the Idea Always 
Have Been Bugs? 


T am wnimixe in regard to the article, “Fac- 
tory Roof Floats on Air,” that appears on 
page 54 of your April issue. I’m afraid the 
whole idea is just too silly. To begin with, 
the roof, to float on air, must of necessity 
be extremely light. That's just where the 
trouble would begin, Strong winds, you see, 
have not as yet become extinct in this 
country, and the chances are that should 
such a factory roof be constructed it wouldn't 
be long before a playful breeze would come 
wafting along to carry the roof off to some 
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distant fleld—where it could probably be used 
more advantageously to keep the hot sun off 
young caterpillars.—B. K., Demarest, N. J. 


Friction—Ay, There’s the 
Rub, Eh, Fiend? 


‘Tue L-vear old youngster whose item ap- 
peared in your April issue, and who believes 
he has found the secret of perpetual motion 
might take some advice from a wiser head. 
It is this: greater minds than his have tried 
to build perpetual motion machines and 
failed, ‘The reason is that friction can not be 
eliminated. Friction will slow down any- 
thing that depends only on the force pro- 
duced by its own motion to keep replenishing 
that motion. Please publish more ideas like 
this. T take a flendish delight in tearing them 
down. P.S. Tam 15 years old.—A. A, Wash- 
ington, D. C. 


This Wife Is Growing Fond 
of Her Rival 


Txovan married only three months, I feel 
as if I were single again whenever the cur- 
rent issue of P.S.M. comes to our house. My 
husband reads the darn thing from cover to 
cover and I may as well be talking to thin 
air until he has finished. However, the next 
day T get a chance at it, and so peace is 
maintained in the family. I've begun to enjoy 
PS.M. very much indeed.—Mrs. C. G. 


He'd Like to Take a Look 
into the Future 


Ix your February, 1943, issue you carried 
something about Dr. Michel Nostradamus 
who lived in the 16th century and who made 
some amazing prophecies and predictions, all 
of which are now 

coming true. If I re- 
call correctly, t 
great prophet fore- 
told the future by 
peering into the 
depths of enormous 
caldrons where he 
brewed strange con- 
coctions. His work 
greatly interests me, 
and if you could only 
tell me of any books 
of his that I might 
secure I would be 
only too happy to buy them all. I would be 
willing to pay a good price for them— 
H. W. S,, Chicago, ll. 


HUH, 1 SEE THINGS IN 
A BREW ‘TOO! BURP!! 


POPULAR SCIENCE 


What’s a cotangent 
got to do with ack-ack? 


LENTY. So have sines, 

cosines, squares and square 
roots, erential equations, 
and integral calculus. 

For the accurate firing of 
anti-aircraft batteries depends 
wholly upon the science of 
mathematical calculations that 
must be made fast—faster than 
a score of the most brilliant 
mathematicians could do it! 

‘To solve these problems—to 
make the ack-ack of the United 
Nations deadlier—Westing- 
house engineers are assisting 
in the development of an im- 
proved “electric brain” that 


makes the necessary lightning- 
like calculations. 

The firing control—known 
as the “computing director” — 
not only locates the exact posi- 
tion of the target as it twists 
and dodges through the sky. 
It also calevlates where the 
enemy plane will be by the 
time the shell has traveled 
10,000 or more feet into the 
air—all in a matter of seconds. 

And that’s not all. The com- 
g director makes instan- 
neous corrections for drift, 
air density, wind conditions, 
and gun-muzzle velocity. In 
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Westin 


PLANTS IN 25 CITIES... 


addition, it calculates the fuse 
setting on the shell—so that the 
burst willoccurat theealoulated 
position of the enemy plane. 

Westinghouse is making 
hundreds of other weapons for 
victory such as: guns, shells, 
radio equipment, instruments, 
electric motors and generators, 
and propulsion equipment for 
our giant battleships and rapidly 
growing merchant marine, And 
delivering these war materials 
faster than ever! 

We are proud of the way 
Westinghouse “know-how” is 
adding day-by-day to Ameri- 
ca’s tremendous striking power 
—on land, at sea, and in the air. 

Westinghouse Electric & 
Manufacturing Company, 
Pittsburgh, Pennsylvania. 


ouse 


ghouse 


Please mention Porcian Scirxck Moxtuty whem writing to advertisers 17 


Someday we'll be ready 
for this fellow 


There's no telling just when, but p'raps about the 
time your pup is a grown dog trained for the feld, 
there'll come a day when be'll stand alert at the door. 
Helll look at you, impatient and wondering. You'll 
say, "All right, fellow. Let's go!” And you'll take out 
your brand new HER shotgun... the gun you had 
always dreamed of—well-balanced, beautifully finish- 
ed, a top-notch performer in every way . . . and just 
aas' eager and alive as the hound, youll set out into 
the open... 

RIGHT NOW, Harrington & Richardson is busy 
with the manufacture of war weapons. The sporting 
gun craftsmanship that we built up for 70 years is 
now used to good advantage in making the famous 
HAR Reising Submachine Gun, 

BUT WHEN THE WAR IS WON, Hak will be 
back in the sporting arms field with’ amazing new 

uns. We can't give you details now . . . but we 

‘now you'll wan! one; it will be fashioned with skill 
from new steels, new plastics, new alloys. It's one 
part of the glorious American fucure that’s worth 
waiting for, working for, saving for, fighting for. 


HARRINGTON & RICHARDSON 


FREE TO 
GUN FANS 


Every man and boy who 
lover firearms will enjoy 


‘Harrington & Richardson Arms Co., Dept, PS-2 


J] Worcester, Mass. 1 
cca atta MY fF cory of the HAT Sutmachine | 
[Gun Manual, Hl 
i} 
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The Sarge’s Dud Evening Came 
Up with a Bang 


Wim casting about the mess tonight for 
something to read I came across the April 
issue of P.S.M. among those magazines that 
have been donated to 
us. I had never read 
the magazine before 
and I got a real bang 
out of it. I hope we 
get other copies of it 
because it certainly 
changed a “dud” 
evening into an en- 
joyable one. I read 
the whole thing 
through, and then 
wound up with 
“Readers Say,” which 
prompted me to write 
this letter.—Sgt, F. I. H., Queen's York Rang- 
ers, C. A., First American Rangers, Niagara- 
on-the Lake, Ont. Canada. 


These Cheesy Titles 
Are Bait for Readers 


As 4 nusy chemist and technical director of 
@ paper company, I don't have as much time 
to spend on P.S.M. as I would like to. I read 
your articles on chemistry, of course, from 
beginning to end and I enjoy them. But I do 
have a criticism to make on one section of 
your magazine—and that is “Readers Say.” 
It seems to me you should have better titles. 
‘They pique my curiosity so that it gets the 
better of me and makes me read the whole 
darn thing. Is that an editor's trick?— 
H.R. A,, Northbrook, Tl, 


Wonder Why He Needs 
a Lie Detector? 


I wave read your magazine for years and I 
feel its most attractive quality is its friendly 
attitude. Incidentally, I believe a couple of 
years ago you published a diagram for build- 
ing a “lie detector.” I wonder if you could 
supply me with a copy of the plans as I have 
occasion to make use of the device.—L. E. J., 
Lewiston, Me. 


POPULAR SCIENCE 


AUTO-LITE 


SPARK PLUGS 


IN SERVICE ON EVERY FRONT 


rFwen ne 


“He Jest Holds the Auto-Lite Spark Plug an’ GOES... that’s all ah know!” 


CLEAN SPARK PLUGS HELP PUT'GO” IN YOUR CAR 


Oncle Rafe sure got hold of a good thing 
Car owners should take the tip. Faulty spark 
plugs are taking the “go” out of too many cars. 

Auto-Lite's “Plug-Chek” Inspection Service 
is the new, easy way to spot spark plugs 
wasting gas and power. Actual tests by 


the American Automobile Association show 

this new spark plug service can help increase 

gas mileage as much as 129 
Get more miles of essential transportation. 

Ask your Auto-Lite Spark Plug Dealer for [Eames 
Plug-Chek” Inspection Service now. Eine ayia 


THE ELECTRIC AUTO-LITE COMPANY life for spark-weary engines, 
Toledo, Ohio - Merchondising Divivion - Sarnia, Ontario 
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DO YOU THINK IN CIRCLES? 
Do you ask yourself, “How shall I begin; 
what shall I do next?” Have you a con- 
fusion of ideas? Mastery in life, success 
in any enterprise, comes from the subtle 
ability to marshal your thoughts, to call to 
the fore, when an emergency arises, the 
proper mental powers. Mentally, you are 
an aggregate of forces. Why dissipate them 
because of lack of knowledge of how to 
properly use them? Learn to unite them, 
and you will have at your command, a 
tremendous power for accomplishment. 


SEND FOR FREE BOOK 

The Rosicrucians have preserved for 
centuries knowledge of the secret method 
for the development of mind power and 
the direction of man’s unused inner facul- 
ties. This wisdom, not strange or mysteri- 
‘ous, has changed the course of life for many 
men and women throughout the world. 
Write for the free, sealed book which ex- 
plains how you may obtain this helpful 
information. Address: Scribe X. J. W- 


The ROSICRUCIANS 


[AMORC) 


San Jose California 


— USE THIS COUPON — 


Scribe X. J. W. 
The Rosicrucians 
San Jose, California 

I am sincerely interested in an intelligent 
method for attaining a mastership of life, 
Send me without obligation, your FREE 
Book which explains how I may receive and 
use your age-old method. 


Name 
Address. 
City. 
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When Singing Telegraph 
Wires Are Off Key 


Ix your April issue there appears an in- 
quiry from C. C., of Luther, Okla., as to what 
causes telephone and telegraph wires to give 

off musical sounds at 


HOw DO YOU COUNT. various times. Dr, 
VIBRATIONS 2“ W. J. Humphreys, of 
= the U. S, Weather 

Bureau, explains the 

phenomenon. in. his 


book, “Ways of the 
Weather,” in which 
he tells just how 
eddies of wind 
around a. stretched 
wire set up the sing- 
ing note. In fact, if 
C.C. would also like 
to know just what 
note the wires are singing, the following 
formula may be of assistance to hi 
'=8.25V/D, Here N is the number of vibra- 
tions per second (which determines the pitch), 
V is the velocity of the wind in miles per 
hour, and D is the diameter of the wire in 
inches—F. D., Hancock, N. Y. 


This Cook Has Got Himself 
into a Stew 


I Mave just finished reading the article, 
“Your Cup of Coffee,” that appears in the 
April issue, and in which is given methods 
for stretching coffee rations with substitutes. 
Let me say that there would be no coffee 
shortage if people would only throw away 
such freak coffee-makers as percolators, 
dripolators, and all the other nonsensical— 
ators. These contraptions were invented for 
only one purpose—to increase consumption. 
Let me tell you that it is not necessary to 
use a tablespoonful of coffee for each cup. 
Coffee that strong could float a battleship, 
and would be fit to drink only by a person 
with a hangover from a three-day spree. No 
one has ever improved on the common pot 
method of making coffee, and no one ever 
will. Using a “drip” grind, three rounded 
tablespoonfuls will make seven cups. Just 
put the coffee in cold water, and then turn off 
the heat as soon as the water boils. And 
there you have it. Coffee—not roofing tar— 
¢. J, Elgin, Mm. 
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Just od! MACHINE SHOP TRAINING COURSE 


"3 Be HLL 


; and those who want fo know machine shop 
BIG VOLUMES BY7\3 WORKERS... TRAINEES...MEN & «WOMEN 
EVM iim \@y BIG NEWS FOR YOU! 


‘This, Big, 3-Volume MODER, 
‘needs of thousands of 


ah. fogardins of ag iy ene : 
‘operations, drafting and tool work 


Written in 
language by 


FULL SIZE, DE LUX BOUND VOLUMES 
magnificent volume 
ur 


vreau 
coupon to- 
att coupe toe 


SAVE 107 


JUNE, 1953 Please mention Porvtan Sciesce MONTHLY when teriting to advertisers, a 


] FREE 7-DAY OFFER! = ARE UNDER ARREST!" 


There's a Thrill in Bringing a Crook 
‘to Justice Through Scientific 
CRIME DETECTION! 
Ihave taught thousands this exciting, profitable 


jeasant profession. Let me teach YoU, 100, 
ee n home. Learn Fin 
Be A 


FINGER 
PRINT 
Expert 


MECHANICS ee 
Service. |peakgaes le 
STATIONS 


FREE!!! 


Seen 


TRY THIS AMAZING NEW INSTITUTE OF APPLIED SCIENCE 
TRUCK REPAIR 1620 Sunmysise Ave-.Dent-A-326, Chicago, Ul: 
fina, MANUAL ACCOUNTANT 


AT OUR RISK 


LaSalle Extension University, Dept. 683-, Chicago 
‘A Correspondence Institution 


Gives Quick, Pictured, 
Step-by-Step Instructions — 
Covers EVERY Job on EVERY 
‘Truck Made Since 1936 

Over 7,000 of them! 
Clear, detailed instruce 


Giear'cSter every repair ff 3f It's YOUR Job, to keep "em on 
Sobvon every ‘model of ff the road-come what may—here 


MORE ORAFTSMEN NEEDED 


BE ote | He ak Geta CoP ta! nr 
a eka hess | scat ates eae eel, 
Bustos owing, Mere Uitte ota 
Biechngineginidh, PGi diGay ia orc le 
Suiemisecbgaae: f itueh tne ht Sp 


kethe peliencl: ff Bat manuals’ ROW 1, yours to 
Mrauteana Ura Hitses ff gamine PREE without depoiting 


BapEneines Mapes PP a vpenny| Published (by 
Rg eae fhePErading ‘Automotive Business ST A M M ER? 
b é ne 
‘Timi 


{ilied drawings: 
ay fn use by U.S. Army, feet 
mers, truck service shops ail Over 
She country. 


any go 
Sn eanlly= 0d. 
texte 


ola Heat “Controls, : 
1 hfe Ter FREE BOOK" "Law and buecative Guldai 


AMERICAN EXTENSION SCHOOL OF LAW 
Senet nuron Stay Chea 


DO YOU ee 


‘7-DAY TRIAL=SEND NO MONEY | Tn ss hish as #50.-8100. 
SEND, WO MONEY | Snot, medical ot chiropody—easy. terms, 

Examine MoToR’s, Truck Repair Man~ | ceeded, no goods to buy. 47th Year, Write for tree booklet. 
Yor 


Bee how if can iieie ike Aivé | Stephenson System of Foot Correction, 62 Back Bay, Boston, Mas. 
few ts jou use it? dust mail coupon 


cis tly eines WINDOW SIGN LETTERS 


Sorfon Book Dept, Desk T2N 51 
For Store Fronts and Ofice Windows, Anyone can put 
ee nae, Bee Sas, Be them on. Free Samples, Liberal Offer to general a4 


METALLIC LETTER CO., 441 N. Cl 


‘Cooling Sys 
Tenition 


MoToR BOOK DEPT., Desk 126, 572 Madison Ave., Mew York, H.Y. | 
Run me MoToR’s New Truck Repair Manual. 2 0.76 will 
remit $2 n't dave. and $4 monthiy for) months plus 39¢ sbi 
Eharge with final payment. (8839 in all.) Otherwise T will retura | 
oor in'7 days: (Foreign price $11, cash with order.) 
| NAME ‘i Ries ORE | 
ADDRESS é 


ary.. 


OCCUPATION & EMPLOYER. ces Eigeimment sis Gompletaiy explained tn “the Ball 
Save 35¢t Check here if you enclove $4.00 (Fore SinieS" rma Sook.""Wite Yodas.” No oblication. 


coupon. We then pay 35¢ costs. Same Today rel BALL CLINI 


Dept. 5100, Excelsior Springs, Me. 
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shows how students 
‘earn-by-Doing" at Coyne 


Prepare for a GOOD War-Time Job..with a Peace-Time Future..in 


ELECTRICITY! 


Get the Training You Need—in 


5 12 WEEKS AT COYNE! 
FP Don't wait to be a 


lgned to some dull, 
ay’, no-future job! Get your training at Coyne 
NOW—and be ready goon to take your pick 
of many well-paid electrical positions 

Learn to do more vital work for America’s war 


partume work 
monthly payme 


‘As soon a& you're trained, my Graduate Employment Service will 
fnist yout Inet "This service is FHEE to graduates. We 
laced men inne fobs all over Atmenca. Vou'l Bad his sevice 
2 big help now aad throughout your lifetime 
GET MY BIG FREE BOOK! 
‘See what Coyne offers. My bit book of pictures, facts 
Sod PROGEG you ca eauest. Chip and. mail coupon 
stance. Learn ow guledly and aay yor ran become 
S'COVNETRAINED ELECTRICIAN. Nour oppor: 
Haris alone ed ier bso to 


© COYNE ELECTRICAL SCHOOE 


500 So. Paulina St. Dept. A3-73 Chicas 
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Which of These Essential 
War fobs Would ccna 


ARMATURE AND 


Tbs Fion SEREGR WiNDiNe: 
NEOUS, eR 1 
NENTS NCE 


A 

CONDITION 
IGNITION DEFENSE WIRING 

ING CONTRACTOR 


It's not how youn 
holding high ratings and 
their traiming at Coy 


44 YEARS OF SUCCESS — AMERICA’S 
“LEARN-BY-DOING” SCHOOL 


THE ONE THING 
YOU WANT MOST 
CAN BE YOURS! 


| IF You Know 3 Simple Seerets 


sige you PROOF in 13 min: 


MEN! WOMEN! 
USE Methods Of 
World Leaders 


Quietly Command What You Want— 
AND GET IT! 


Lass 


Len 
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“LANGUAGE IS A WEAPON” 


= «= In globol wor every branch of our combat 

Zervice stationed in foreign countries or at home 
needs men for special duty who speck © foreign 
Tenguoge. 


SPEAK ANOTHER LANGUAGE 
ickly, easily, correctly 


quickly, 
by “LINGUAPHONE 


isk ent woe ne 


learn to speck end read a new longua: 
save time, werk ond money, pureving this simple 
ein the’ PRIVACY OF THEIR 
SWN'HOMES. 
‘A foculty of 250 fomovs longuage teachersamode 
Linguaphone Home-Study Courses in 29 longuages: 
‘SPANISH 


UE: GERMAN. 
ITALIAN NORWEGIAN 


‘ond 20 others. 
Send for FREE Book—Call for FREE Demonstration 


LINGUAPHONE INSTITUTE 
58 RCA Building, New York © Tel, Circle 7-0830 


SEE MILES AWAY! 
5-POWER TELESCOPE 


ae — 
> MECHANICAL DENTISTRY 
Patent a 


ce 


PANE Sri ae 


fiSend You 
THIS FINE SUIT— 


POPULAR SCIENCE 
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5 


ime industry... help 


db aks? There's a big de 
f ome—you may qualify 


LOOK TO THE FUTURE 

Even more important is the question—what will 2 will 
you be among those fighting for jobs that m. well on 
Jour way to « permanently profitable carcer, ur «tablished in your oun business, with 


1 personal post-war plans 0 
dy in the Plastics Era. The fu 
sd and fant. 
in the produ 
ectrical appliances and eq 


lastics, "This country is 
‘of the plastics industry 48 so rich that some pre 

‘bur the fact remains that plastics have proven 
ion of airplanes. autos, furniture, 


CHOOSE YOUR FIELD 
‘You should be able to sce for yourself what plastics will mean in virtually every 
es the possibilities that will be available to those trained in plastics, Now is the time 10 
rage | prepare for your chosen field, at a plastics technician 

you sent me LEARN AT HOME 


our ex hours at home pay you divi 


Spicady, and the training foe a career in plastics, You won't aced to Jose one minute 

Sind cooperation eslnply devore a few ‘eech work #0 enjoyable home 

pam ciel th other men and worsen are doing who are helping their coun 

Rind money eXPEAE helping themselves. The Plastics Instivure cours is an easy. practical tested 

the vime ining bas bee® 2h Ul help Bs pou: for One peursising wed levereecing Seid :.tnad it s00 
on abil.” REP. og with plastics, it eq pancement. During the entire course 


is supervised by men well know 


in the plastics industry, in which they 


TIME IS PRICELESS—-ACT NOW! 
Find out how the Plastics Institute can help» YOU. Mail the coupon for your copy of 
the large FREE, illustrated booklet, the "W Plastics.” I is crammed with valu- 
able information about plastics, eels ahour the new plastic airplanes and other uses for 


ten or YOU in pln Dace NOW tet plats pot 
i we Wo ySti alate Sonpon FORAYS 
AMERICA'S ORIGINAL 
INDUSTRIES TECHTICAL INSTITUTE IMERICA'S, OSD 


1220-D Chenin Bldg. _626-D LaSalle-Wocker Bldg. 194 So. Alverado $1. 
New York Chicoge Los Angeles 


Plastics Industries Technic: 


Gentlemen: Please send me the book let "World of Plastics” and information 
on your training program. 1 understand there is absolutely no obligation, 


Name. Age. 
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Makes 
TRIGONOMETRY 


40 TRIGONOMETRIC EQUATIONS quickly 
found on TRIG-EASY CHART. All 

through use of wrong equations 
Angles and dimensions accurately 


Without Knowing Higher Mathematics 


With this ae TRIG-EASY Chart YOU quickly solve 
Bigonomety 


lems. War Workers! Math Students! 
4 bia pay In Tool and Dia Machine Shop 
Patternt-—Layout—Inipection— 


ea’ 
hort ‘ut. Send only Soc (coin) for TRIG-EAST | 
with full Instruction-—MONEY BACK GUARANTEE. 


QUALIFY FOR BIG EARN A RAISE 
H. NEEDHAM (Trig. L. Culver City, Calif 


p) Dex 
1 Ae AED Brit oS 


FREE ttn Ge 


See How | Train You at Home to 


Bea a RADIO Technician 


LEARN MUSIC 


in Your Own Home 
This ZA5Y Way 


you can actually tearm to play 


‘Send for free booklet 

BOOK wra‘print and Picture 

‘These explain our wonderful home study course fully, 
od 


Sample. 
Mention instrument preferr 


U.. SCHOOL OF MUSIC, 86 Brune New York City. Ne ¥. 
@eeeeeenenenenee 
Keep car radiators cleaned out for 

greatest motor efficiency. Use 


10¢ and 25¢ sizes 


—— z 


Burn Your 
Mame On Toots 


RE-STRING RACKETS 
AT HOME—EARN MONEY 


FREE Giidcwinamaetrarmncs 


"73D SHAVES FROM 1 BLADE 


AMAZING NEW 
_ BLADE SHARPENER 


FREE 7-DAY OFFER! 


AUTO MECHANICS.. 


FLEET OWNERS...SERVICE STATIONS...REPAIR SHOPS 
jn 


NOW REPAIR ANY MAKE CAR 


Save Repair Time—Handle 
More Jobs—Make More Money! 


MoToR’s Famous FACTORY SHOP MANUAL Gives You 
ALL Basic Service, Repair, Tune-Up, Adjustment, 
Replacement Facts on Every Car Built Since 1935! 


ERE, in one BIG 600-page 
volume, are the repair 
facts you need to know about 
ANY make car that comes in- 
to your shop—whether it’s a 
1942 or an 8-year-old jalopy! 
Nearly 200,000 quick-indexed 
“how-to-do-it” service and re~ 
air facts; tune-up and ad- 
justment data; tables of mea- 
surements, specifications, 
clearances; overhauling and 
replacement jobs. All written 
in clear, step-by-step lang- 
unge. It's a BIG book, size 8% 
x11 inches and ILLUSTRAT- 
ED with more than 1000 cut 
away photos, diagrams, dra 
ings that make every instruc- 
tion easy as A-B-Cl 
MoToR's FACTORY SHOP 
MANUAL—compiled by the edit- 
ors and engineers of MoToR, 
America’s lending ‘automotive 
business magazineis the ONE 
ook you need to help keep Amer= 
fea’s cars rolling today, for vital 
Business or emergency: services. 
And now we're willing to let you 
examine it FREE, at our riski 


Just Like 150 Official 
Manuals All in One Book! 


vals, p 


exclusive 
instead of 150 different books to 
look through, you have only ONEt 
‘Just look up the job, the model, 
the make, and go to work! The 
‘auick index gives you the page 


you the “dope” you want at 
right at your fingertips. 
And the book itself is specially 
bound so that it lies open at any 
for “working-while-you- 
‘The PARTIAL Table of 
Contents “shown here’ can only 
give you an idea of all the jobs 
this book ‘covers—from wheels to 
windahield’ wiper, 


Thousands Now in Use! 


‘This same shop guide is the one 
used by the U. 8. Army, by trade 
and technical schools all over the 
country, and by auto servicemen 
in nearly every town in America. 
‘The FACTORY SHOP MANUAL. 
can turn a good mechanic into an 
ezpert—and save even an expert 
valuable time, trouble, and 
money! 

ht now—to see how this 
book can help you get at each 
Job easier, doit better, and 


pression, fenition, earburetion, <= 

aint 

‘ations ‘and adjustment oa 

Seat treet 

ceca tice tart 

ehaeainenamree wrens 

Timarieaaee 
ire. 

waa 


Tile 
led, 
‘on. Eneines: Puc, 


FACTORY SHOP MANUAL. 
‘You don't have to pay a nickel 
if ‘this examination doesn't 
convince you that the manual 
is everything we say it is! 


MoToR’s FACTORY SHOP 


TRY IT FIRST 


SEND NO MON AT OUR RISK! 


Phen the postman brings your copy of the FACTORY SHOP 
MANUAL, go over it yourself, carefully. Actually try it out on & 
few extra-tough jobs. See for yourself how its quick index, easy ine 
structions, and clear pictures can save you time, trouble, money. 
chow the’ book can pay for itself the first few days you use itt 
And unless you're thoroughly satisfied with it, return the book in 
7 days and pay nothing. For YOUR free examination eopy—send 
the coupon, without money, TODAY! Address: MoToR Book De- 
partment, Desk 26, 572 Madison Avenue, New York City, 
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MoToR Book Dept, Desk 26, 572 Masson Ave., New York, WY. 
Rush to me at once MoToR’s Factory Shop Manual 
HOw, Twill remit $1 In 7 
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Get In at the Start—and Grow 


} Plastics is.» new industry which the nation's war 

is is forcing to quick maturity. Already Plas~ 
ties are indispensable in. practically every branch 
of the Serviee—Aireraft, Ordnance, Chemical, 
Marine, Signal Corps, ete. Opportunities? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


‘The time to get started is now. You can prepare 
ime, to take your place 
in an infant 


into prominence. 
fs now ready to, help you rei 
‘and build your future securit 
delay, Mail this eoupon 


ww Acldress 


you can Destro 


Your Enemy Quick! 


BEA ONE-MAN BLITZ! Strike with 
Commandolightning! Youdon tneod 
‘Oxlike maseles to use Super Ja Jitsay 
most powerfulof alldefenseandattack 
iethoda, Technique i to douaiy 
ecret, Brains count—not size, no 

rengih, "Almont mirucslously eficlent 


Gain Self-Confidence 


KNOW how YOU ean lick brates 


‘nes, Amusing se 
Youdoable-qu 

Send for Exciting Details—Free! 

Startling Low Price, Satie- 

[taction Guaranteed or oar 

money back. halt coupon now. 

———— oo 


Specially designed Stecl-Grip Welders? 
loves ive eign protection ngage 
beat ned wear. Keep production roll~ 
ing." Entire back cut fnoneplece from: 

tanned heat-resistant leathers. 
‘No seams ia back. Noburned-through 


i\ 
ig 
He aro hae g 
rl: Write for welders’ doting exon. Maa CRIP 


INDUSTRIAL GLOVES COMPANY’ 
682 Gerfleld Boulevard Denville, Minot 
© (In Canada: Safety Supply Co., Toronto)» 


FREE PAR ett 


Paty 00, 


Western, DE 4, 


MONEY IN RABBITS-C: 
WE BUY 


‘uroeoe crrexPmat co. 


CARBURETORS REBUILT 3% 


‘can rebulld your old carburetor or will send original ox: 


vice. Send’ for full 


arige, carvuretor, No delay—1 day 
ited Carburetor Service, 4720 N. Kimball, Chicago, Illinois 


537 South Dea 
CHICAGO ILLINOIS. 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
rp hee meee of ne Ine od, Zour 5 
eine aceae fc nae Mod, zur 

smiles of Kidney tubes may be over-worked. These ny fl- 
ER nNStE SS ptte aa tal aie wo bly ae 
ig ik a ck tle al pots wate 
rks: Sve Ge Wise “one germ pores 
Wogr bslW'aty cue maging 


Grea, headaches and dizziness. 
z hhelp the same as bowels, g0 ask your 
ills, used successfully’ by millions 
for over 40 years. They give happy relief and will help 


485 {5'mileg of Kidney tubes funk’ out polsonous waste 
from your blood. Get Doan’ Pills 
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BEA RADIO recunician 


You can tearn 
while earning. 

TRIAL LESSON SRteareneen 
are enrollinge 

proves Men, rabject to 

ool: Los Angeles has provided Military ser 

ets you can learn gabe. parti. 


He Jndustry including ia Electronics quickly this tme-tested 


ear ie HOD HOME TRAINING a ia 
fully qualifies you for bigger pay jobs 2%: 


1 Schools has successfully trv ined 
my Jobs. The same technique, 


| TRAIN FoR Tuese | FASCINATING WAY TO LEARN RADIO 


JOBS Bop bern, he mate rectal atts 


Rodio Servicing 


= 

zp besten. dicovgh Sundasentee : 

fine, ete, Amazing as it may ae you 8 FREE OPPORTUNITY 
a ay Sob ai Ag, BOOK also sent 


Roa a7 Investigate! Send for, Trial 
continue ite vast expansion. Nu? “Ml Seow Lemon and, Big’ Opportunity 


— THE START TO SUCCESS COUPON Zama 
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QUICK WAY! 


‘Aro you interested in CASHING IN 
QUICKLY on today's many grand op- 
portunities in Radio! Send for our 

dio book, “VICTORY FOR, 
‘backed full of money= 
can train you 

Ways Tmaginable, including 

With an EMPLOYMENT SERVICE that has helped place bun- 

dreds of men with some of the country's 

Bost “known Radio ‘concerns. Act today! 

Get the exciting facts about DeForest’ 

Training! 


MAN COUP OM TODAY! 


| DE FOREST'S TRAINING, Inc. 


I Chicago, ttinots 


Nam 
| Adaress 
J cry. 


How to make a good 
living on a small farm 


‘Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE 
PENDENCE-the all-inclusive book by M. G. Kains, world's 
leading small farm expert—shows you how to select, how 
ly co run your farm successfully. 
This book tells what kind of farm to rent or buy; how ro 
‘choose it; finance it; what and how to plant; choice and care 


FIVE ACRES 


at lelypminr,| 


livestock, poultry, bees, 
essentials of fruit and 
vegetable growing ; fertilizers; 


irrigation; spraying; cultiva 
tion; harvesting; storage; sale 
of products and_ by-products 
Every page packed with proved 
ways to make the small farm 
self-supporting—even profita- 


bie, “Abundantly” illustrated 
swith ‘warkeble-plame-aed 
‘Hagrams: Over400" pare, 
oa 
y from city wor- 
tes, war shortages, 
high rents, infla: 
tion, Use this book 
as your guide, If 


Sates | Pence cece f 
vane : 

$50 FREE a cooness : 
: 
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<to AVIATION 
‘LINCOLN 


Train 


LINCOLN AERONAUTICAL INSTITUTE 
126 me Bide. 


‘Splendidopportapitis, Prepare nspare 
time. Easy plan. No previous experience 
fend, common sched! education faficient 
‘Opportunities In Pho: 
‘Scheel of Photonraphy” 


‘photos now make 
‘Hu-diteu easier than ever to master, How 
to" defend yourselt against person larger 


Jl U- 
than you, even i he fv armed: then {how 
JITSU iim! ideal Tor men and women, civilian 


defense workers, Army, Navy, ete. Only. 
‘$i—money back if not delighted! Send 


. S. BARNES & CO. 


COOOOOT 


(ore) 


RNR ANAT 


Know the Truth Abou 
Night titel, Been 
g 2. ‘al the 


QO 


Putts no pancis. Rips the maak 
Eee? poet onnbentng he hte 
fecteof Brosuwat Gir 
iit incenwored ‘peeks ‘becketaae 
ich Feat story, Gf night eub ie 
Su avout chords Erie dances 
iil Srenseabaret fold. levers 

Sensational expgues of petty rackets 

UUOSLENITISE) | is"Sare"teerets of nckerstepe 

Bol"apotstshews ew to avold l= 
falls of the Big City—how “to “eet “iment for four mone 
IDHITED EDITION~ORDER NOW! 
Set, zour copr while they lest) an send. 20," 5e in Canada, 
Stceelve Sours ia pain wrapper by return mal 


wt | PALACE SALES CO. vem.'2t00"?y"< 


Dept. 2800, N. Y. City 
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INTRODUCING-New Victory Model! 
“HANDIWELD ELECTRIC@~ 


DEGREE IN 
27 MONTHS 


ENGINEERING 


ON HOW TO 


PATENT a SELL 
YOUR INVENTION 


ACT QUICK—DELAY CAN 
BE DANGEROUS 


2 pou have an invention-if you fool that it ls commercially 
vaiuable and want to protect your rights to prot from 
send for our Free “PATENT GUIDE FOR THE INVENTOR — 
NOW! For a good practical invention, plus prompt action In 
securing a Patent and locating » buyer or a good market, 
proved the secrets of success for thousands of inventors. 


“PATENT GUIDE” SHOWS WHAT TO DO 


fs the application progress 
throu ‘ofc, 


NEW 2 res te 
tats tipled sin castle ed re 


JUNE, 1943 


‘ACOBSO! iH 
‘ent Attorneys, "32-¥ Ada 
Buiiding, Washington, ‘D. 


CLARENCE A.OBRIEN 
and HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Pett Ata bte te Patent Ofce 
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ELECTRICITY... 


“old-time: 
everyday 
problems quickly! 
SEND NO MONEY! 
yee eens 
APicde Gee 
SOE beers 


renow doing electrical work 
You need these books. 


MOTORISTS Wanted / 


ere TO MAKE THIS UNW/QUE 
EHey 

cl /AGAS SAVING TEST 

aa theVace mates adevicowbichantoowners 

RD cae Tse soar Hk Unie rims alts ot 

Sou esa bils by saving up toi gn gasoline con 


omption, gives more power, quicker pickup and 
{aster acceleration, the test will ing. 


; 
alts 

eee eed 
icpeltecrantactice 


\ée THE COLLEGE OF SWEDISH MASSAGE 
PT 100 £. Ohio 5t., Dept. ATO, Chicago 


‘ufone, a 
Tunes Freudy-Cat, by J 


10 bee slot of fan —or my 
‘enclosing $1.00") Bend 
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KILLS FLEAS, LICE 
AND TICKS 


PULVEX’ £> 


FLEA POWDER 


OTTAWA 
: MmTRACTOR 
fs eat power taco eat, WS 


Drive thra gear reduction. 18-in. stroke, pee 
W-ga. blade, Economical, saws to profit, smd Price tisk 
OTTAWA MFG. CO., D-601 Forest Avenue, OTTAWA, KANSAS 


ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 


Write for Details 
ONAN & SONS 


POPULAR SCIENCE 


ely’ pr 


in inventor 


roup peatly classified. 
m. Chemical. Also, describes 


What manufacturers want before sou waste time on impractical 
inventions! Special chapters included on Uncle Sam's call for 
Wartime inventors, Alse shows hew to develop and protect 
Wdenet SEND NO MONEY. On fy Gostman $3.00. plas 
GOR. Bortame: Money beck if'not sadiated. "Order today from 


FOR YOUR CONVENIENCE 


it has been arranged so that you can call 
Western Union from your home and the 
charge for the telegram will appear on your 
next telephone bill. Call from coin box also, 
if you wish. 


Modersie Your Gua! Improve Your See! 


Most durable Positively” us 


htAtogs 


‘SPORTS, INC. ,(Mirs.) 2850 N. Clark St., opt $6, Chica cy 


bast ARTOONS! 


Safe Boats With 


Ho ba factor 
Feds Pragept shim! 


wis, (either lee) 
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vcLam Screxee Moxriuy sehem sevitin 


TRAIN IN SPARE TIME 
AT HOME OR AT CAMP... 


‘The greatest OPPORTUNITY that ever existed in Radio 
is opensto you RIGHT NOW! Don't mias it! My practicnt 
Home "Training will Bt'you quickly’ for profitable ado 
Repair business O€ your 0 OR fof Rood-paying 
o0"in one of the Nation's Radio plants at work, on ete 
nent for planes, tanks, sil ‘OH for higher 
ting. and. better pay” if you enter the’ Army, Navy oF 


NO PREVIOUS EXPERIENCE NEEDED 
Sprayberry Training 
Radio, You can't get i 
will get each ‘subject 
ble “style. 


Work, “Mobile 
Moduiation. Sis 

hin on the coming great era of Blectronies a 
tronic equipment 


READ WHAT THIS GRADUATE SAYS 


“$a ed” 
‘Since T have’ ay ‘training T had to 
enlarge my ‘laboratory with additional equipment, ag 
dio repair work that ‘ean handi 
ed to 30 to 75, dollars a week. 
“and” public addressing yi 
not_buy the ‘training that 1 recelved ‘through 


your Academs."" Asa Smith, Post Box 538, Ft. Leaven= 
Worth, Kansas, 
EARN WHILE YOU LEARN 
Along with your Training. you will receive my famous 
Business ‘Bullders’ which ean ‘bring you ina ‘lee "prog 
shortly avter vou bexin my Course, No. matt 
ie'Sou remain a ett 
‘ee, my ve you 
ba digo. to 
ash in on the marvelous future that 
‘ahead. 
EASY TO START... 
Remember it is not necessary for 
a Sprayberry student to have any. 


Xperience In ‘the ‘held of 
ia ean master the Course 
re time, {twill not inter: 
"way wlth your preset 


preiows, 


AO THE FACTS Anocr wy 
! TAKE THR 
Laon aN eter 


MONEY-MAKING 


TRITED FREE BOOK. 


FOR IT aT ONCE. 


RUSH COUPON jo: BIG FREE BOOK 


SPRAYBERRY ACADEMY OF RADIO H 


FL. Sprayberry, Presi 
655-F University Place, 
Washington, D.C. 


rush my FREE copy of 
IN’ RADIO’ 


“HOW TO MAKE! 


Age. 
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the last word on 
AIRCRAFT ELECTRICAL 
and IGNITION 

SYSTEMS 


MANLY 
Asst. 


Chiat 8 
“Kitson ‘Engine ‘Division 
‘This latest up-to-the-minute 
Book fully explains and illus: 
Crates operations and assem 
bites: Gives you ail the infor- 
| mation you need for Big Pay 

Fabatigher rating i 
kemed forces. Compleseeasy 
torndersana, Includes Ble 
ments of Electrici 
tion. and. Control 
Resistance Regulators: 

‘djustment and. Overhaul of 
ators, Control 

ting, Systems; Ignition System 


MONEY-BACK GUARANTEE 
Order today. If nor fully satisted, return | 
book in'5’ days “and we'll refund your 


AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 


AT THE SAME TIME 


THE KIND 
YOR THE 


Ww 
ted date of bathe Dep PSS 


CURTISS 
TECHNICAL , 


GRAN 
Glendal 


WRIGHT 
INSTITUTE 
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Hes Own Experience 
Has Helped Others 


NEAR AGAIN 


Ch AZ WINN’S new 1vea 
: A HOME LABORATORY 
f+) CHEMICAL KITS 


With A Chartered Educational institution 


‘STUDY AT HOME 


SHIP MODEL 
MAKING 


MAKE BIG MONEYaz HOME! 


NEW INVENTION 


POPULAR SCIENCE 


Rich Rewards 
in PLASTICS 


Moje: 


ic New 
Industry Unfolded 


‘The whole story now revealed by 
noted authority describes many fas- 
cinating and amazing experiments 
in Plastics—tells of great opportun- 
ities “Now & Future.” Defense workers, farmers, execu- 
tives, and men with their eyes to the future will want this 
‘wealth of new money-making inspiration and information. 
SEND NO MONEY 

‘Simply mail name and address and pay postman $2.00 plus 
‘mail c.o.d. and postage charge upon delivery. Return in 
ten days for refund if not fully satisfied. Simply write 
“Send Lougee's book on trial,” giving your name and 
address.—Mail it today! You'll be glad you did it! 


PLASTICS INSTITUTE 
221 NO.LA SALLEST., DEPT, 5.6 » CHICAGO, ILINOIS 
STATE COLLEGE 
Ny] B. S. Degree in 27 Months 
MEN AND WOMEN—< 


_Blstngalaned for echt 
= a 
Qhor before duly 


Mfodern “taborator 
peclal Preparat 
Aven Al 


‘You can learn to design alrplanes. A Ry 
Home Study Course in Aeronautical En 
ecring will prepare you quicker for. 
Joo with ood pay and a future. Easy to 
Understand. No experience necessary. 


FREE, 


RYAN AERONAUTICAL INSTITUTE 
416 Lindbergh Field, San Diego, California 


ARTISTS MAKE MONEY 


Find out your ability, Send name, age. occupation and 
address for Free Vocational Art Test. 
‘ART INSTRUCTION, INC, 6143 Art Instruction Bldg, Minneapolis, Mina, 


Home stuoy 
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To Wek RecoRD 


FRE aon? 


EBooK 


HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 
(Our FREE BOOK and ot 


‘lients—eives you compl 
Sour Invention tor mo 


Stnket, “Out ; 
sble with pront possibilities. 


THE FIRST STEP 


‘The frst step in wetting your Invention ready for mar- 
Est ito make atdated’ record of (tam Gur inven 
essed, will be invaluable to you fater in establishing 
the date of Your invention should need for such ev 
dence arise, "We will be lad 
Hon feecord* nad ‘have it" witns 
rm it with disclosure of your device..This ner 
‘of your device.) 


Protect Your Invention NOW! 


We have many letters in our files from manufacturers 
Fequesting inventions: Today's demand for new devices 
Ei tremendousmadded to by emergency needs. Protect 
Your invention ow with aU, 8 Patent. ty! actin 
bromptly'you may prevent another inventor getting tn 
Shead of you at the Patent Office here in Washington, 
‘The frst step Is to make a aketch and description of 
Your invention én our “Invention Record" have It wit 

essed and mall It to us. We wil then make 
stthe U8, Patent Gh lex to ascertain wh 
San get patent protection for You. This fs a step YOu 
Ket Pahould make NOW-before another stepa In 
ahead of You and walks away with a event 
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and 


COUNTER ATTACK 
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you're sure to worm right if you follow the easy 
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Mechanically Juclined Men 
HOME APPLIANCE 
REPAIRING 


INVENTORS 


OF TODAY WILL MAKE THE 


HOUSE OF TOMORROW 


America’s War Made. Industry 
Bestrgtion of manufacturing bas, me the men who 
Know Home ingwaving refrigerators: vacturn 
cleaners, washing machines, motors, welding. nickle 

Feaping a steady. daily stream of dol 
Suliaing ror'thomselves a permanent’ profitable business 


No Previous Experience Needed 
ie bald ad wae ston! plan on ambition to make 


ui that you nesd'to betome's successful Revsir | gg THE TINE INVENTORS | 
Wor at maestros Ora bSeesee0 sn tour oten | SHOULD PREPARE TO CASH IN 
=o Think of the“million structural 


details that make up a modern American 
o\make all repairs, bulla tools you need an house «hea r conditioning, 


Brsinesstocame'te ye 4 
savings ot your own Nouachold re plumbing, ete. anufacturers 
Send Yodey for complete FREE iiterature on"how you too can | 


iP starts who make many of these things have 
CHRISTY SUPPLY CO., now scrapped their old dies and tools 

8-501, Chioge | to, convert to Vietory production. 
will. be and ready to. buy new 
devices from you ingenious men who 
getting your patent applications for 
new and) improved housing advance- 
ments prepared and prosecuted NOW. 
America’s future standard of living is in 
your hands! Is that idea you have going 
to work fo 


We've helped others 


take advantage 
of this absolute 
ly unique ti 
NOW to pre- 
r for the 


SSIDINS OL NOA IGIND AVW NOdNOD SIHL 


740-6 Merlin Building 
Washington, D. C. 
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TR ernie 
World’s Greatest Collection 
Strange & Secret Photogra 


1,000 PHOTOS 
A.BOOK ON TRAVEL AND EDUCATION 


5 PICTURE-PACKED VOLUMES 


For. THE COMPLETE 
5 VOLUME SET 


a world of sound 
through a MAICO 


Smell, light ond eory to weer, yet enables 
hord of hearing person to carry on normal 
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Messengers of Battle 


IT TAKES SIGNALING AS MUCH AS GUNS 
TO MAKE COMBAT TEAMS INVINCIBLE 


By JOHN H. WALKER 


JODERN war is fought not only 

to the chatter of machine guns, 
but also to the chatter of teletype 
machines. The jingle of a field-tele- 
phone bell and the high-pitched, 
staccato beeping of a radio code set 
are as significant in their way as the 
rumble of trucks or the barking 
cough of a mortar shell. 

For communications have become 
the lifeblood of military operations. 
An army which had every other 
item of equipment for war, yet 
lacked wire and radio communica- 
tions, would be no better in the fast- 
moving warfare of 1943 than a 
blind, stupefied giant, stumbling 
bravely but hopelessly to defeat and 
destruction. 

The task of maintaining com- 
munications for the U.S. Army is 


primarily the job of the Signal Corps; 


within that Army the Corps’ func- 
tion is roughly that of the nervous 
system of a champion athlete. Our 
Signal Corps, with its equipment 
and men, provides the means by 
which information is gathered and 
transmitted from every part of the 
Army's vast organism to its guid- 
ing brain. Then back along the 
same channels go orders and in- 
structions. Without this interchange 
of reflexes and reactions the Army 
would not be a living mechanism. 
Communications make it a co-ordi- 
nated striking force instead of a 
disorganized conglomeration of men 
and machines working blindly in the 


Hand unit 
is mounted on a stand- 
ard thot fits into the 


ri &. 


3 — 
MANY METHODS OF COMMUNICATION ARE USED TO DIRECT 


dark, The Signal Corps uses every meth- 
‘od of communication, from the basic device 
of having one man walk over to another 
and tell him something, right up through 
to the most precise and complex develop- 
ments of advanced radio technology—de- 
velopments which are still held as closely 
restricted military secrets. 

In between these extremes the Army em- 
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IN THE TRUCK 


Normally mounted in a holf-ton 
weapons carrier, this 

radio sends and’ receives sither 
voice of code, Its crew consists 
of a sergeant, driver, key oper- 
ator, and log operator. Power 
token from the truck's own system 


artillery 


ploys messengers in vehicles (anything 
from a motorcycle or a jeep to an airplane) ; 
wire communication (telephone, telegraph, 
and teletype) to the fullest possible ex- 
tent; radio transmitters and receivers by 
the tens of thousands. Older methods are 
by no means forgotten; signal flags and 
lights, flares and rockets, cloth panels, all 
have their uses at times. 
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ON THE GROUND 


Dismounted, the set is 
operated with power 
froma hand generator. 
A telescope cerial is 
provided for such use 
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Naturally enough, how- 
ever, the most striking Sig- 
nal Corps developments 
since 1917-18 have been in 
the field of radio, and here 


progress has been excep- 
tionally fast in the last few helps direct 
ears, Army experts, work- 

‘ re SHIPS: 


ing closely with U. S. manu- 
facturers, have designed and 
perfected a whole series of 
special military radios, un- 
surpassed by any such 
equipment in the world 
Among these is the amaz- 
ing “handie-talkie” port- 
able set, the latest refine- 
ment of the walkie-talkie. 

‘There also is a whole 
series of new frequency-modulation radios 
of medium range, developed primarily for. 
artillery use. These sets may be used by 
forward observers to order and direct field- 
artillery fire. Other types are employed by 
commanding officers to keep in touch with 
the batteries in their command net. Voice 
transmission has obvious advantages of 
speed and flexibility over code for these 
uses. FM transmission cuts through static 
and local interference. 

One of these sets designed for artillery 
observers is mounted on a jeep, drawing 
power from the car's electrical system 
through a converter, But the radio often 
must go up where even the jeep cannot fol- 
low, so the set can be unshipped and car- 
ried forward by hand, using battery power. 
One husky man can haul it along, although 
it is a rugged outfit weighing about 100 
pounds. Another, more elaborate artillery 
radio set, mounted in an officers’ command 
car, can work a number of prearranged fre- 
quency channels and is operated by push 
buttons, much like those of a home radio. 

Because of the global scope of U. S. mili- 
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fast-moving _ fighting 

units and the unifying brain 


SIGNAL LIGHTS, 
rockets, and flares are 
used on occasion. Code 

blinkers for amphibian work 


CLOTH PANELS laid 
‘on the ground in pr 
orranged patterns, 

reports to friendly planes 


COMMANDCARSore 


10 equipped os communi- 
cations cent for 
observotion, reconnaissance 


RADIO, in 


tary operations, all this new Signal Corps 
equipment has to be designed to function 
equally well in the deserts of North Africa, 
the bitter climate of Iceland, or the steam- 
ing jungles of the South Pacific. For this 
reason, all experimental models are put 
through a brutal series of laboratory tests 
—in steam rooms, refrigerator chambers, 
blasts of sand or dust, showers of water. 
After that come field tests, with the equip- 
ment mounted in jeeps, trucks, or tanks, 
pounding up and down over the worst test 
courses the officers can devise. 

The outfits that stand up—or that can be 
redesigned and rebuilt to stand up—are 
ready for anything. But even the best 
equipment is subject to breakage, damage, 
or failure in the field. ‘The Signal Corps 
pays special attention to field maintenance, 
and has even planned and built a mobile 
repair-shop truck, mounted in a bus body 
and accompanied by a 114-ton cargo truck 
towing a trailer. 

Skilled technicians can make any type of 
repair or adjustment in this shop unit, 
which normally carries a crew of eight men 
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and two drivers. To protect the delicate 
meters used, the workshop truck can be 
closed up and air-conditioned. 

‘The spectacular development of radio 
communication in battle should not blind 
us to the continuing importance of older 
methods. If there is one thing above all 
else that a good signal officer worries about, 
dreams of, and battles to maintain, it is ef- 
fective wire communication. And the wire- 
communication system of 1943 is a vastly 
different proposition from that of 1918, 

‘The special advantages of wire over radio 
are obvious. As one Signal Corps officer 
expressed it: 

“With radio, you get the sets, issue them, 
and hope for the best. They're wonderful, 
of course; we couldn't do without them. But 
when you've got a good wire circuit in, 
you're not kidding. It gives you direct, in- 
stant, and private communication. ‘The 
enemy normally can't pick it up with in- 
tercept equipment or triangulate on the 
sending source, Atmospheric interference 
can't blot your messages out. Yes, wire 
may be hard to maintain, but it's awfully 
easy to talk over.” 

Wire-laying methods have been greatly 
improved. Long experience has shown that 
wire lines laid directly along a road are too 
easily broken or damaged. Where the dis- 
tances are not too great and considerations 
of speed not too pressing, the wire crew 
tries to get away from roads altogether 
and lay its lines across 
country, Any truck 7 
can serve as a wire 
carrier, and when the 
going gets too tough 
even for the hardy 
jeep, the crew goes it 
‘on foot. 

Where possible, 
double circuits are 
provided between im- 
portant points. To 
achieve this, a wire 
crew may work its 
way over rugged 
country, then back 
over a somewhat dif- } 


ferent route, laying 
the second line, while 
Army business al- b 
ready is flowing over | 

the first. 


one favorite method 
of communication is 
neither the radio nor 
telephone, but the 
teletypewriter, which —joli 
gives direct private weighs 
connection, provides 


“HANDIE-TALKIE™ 
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Probably the Army's i At m 


portoble set i 
latest refinement on the ce 
ike © telephone hand set, 
+s thon 10 pounds ond can be car- 
d right cleng with edvancing infontry 


an identical permanent record of every mes- 
sage at both ends, and thus comes as close 
as any human device can to eliminating the 
possibilities of error. 

A good field commander, however, isn’t 
likely to waste much time arguing one 
method against another. He is a glutton 
for communications, and wants all he can 
get of every type. His dream of perfect 
happiness in this respect is to have all lines 
of communication, from radio to carrier 
pigeons, laid out in parallel and functioning 
with faultless efficiency. It’s never been like 
that in any battle operation, but you can't 
blame a man for wishing. 

So far as it can, nevertheless, the Army 
tries to back one communication line up 
with another, and to give double or triple 
protection for vital messages. 

In a typical divisional front there will be 
teletype, telephone, and radio circuits from 
Army to Division HQ, and where possible, 
teletypewriter from the rear to the front 
echelons of the division itself. Telegraph 
lines are laid to the infantry and artillery 
commands, and from regiment to battalion 
HQ. Phone circuits are laid to the regi- 
ments and divisional artillery, and from the 
regiments to battalions. The usual arrange- 
ment in setting up wire circuits is that the 
higher unit takes the responsibility of lay- 
ing its wire to the lower (and more ad- 
vanced) unit. Telephone exchanges range 
from the divisional board, with 60 or 80 

connections, to the 
regimental field ex- 
change, with 12 drops, 
and the small battal- 
ion board with six. 
Radio nets from the 
division HQ include 
infantry regiments, 
artillery battalions, 
cavalry ‘reconnais- 
sance units, and any 
special supporting 
troops, such as can- 
non company, anti- 
tank company, engi- 
neers, military police 
company, or the like. 
Infantry regiments 
have radio nets to 
their battalions, and 
the battalion will have 
handie-talkie radio 
circuits to its com- 
panies. 

‘The total communi- 
the cations equipment of 

@ modern division is 
it  @ massive setup. The 
signal Corps has the 
responsibility of in- 


ated walk’ 


POPULAR SCIENCE 


jecting fire from advanced positions, this 
staticless radiotelephone works in the front line. 
When the going gets too rough for the jeep, two 
men can carry the 100-pound outfit, os shown ot 
right. In a pinch, it divides into two ports 

jing by one man os above. Batteries power 

it when it is away from the jeep’s current supply 


stalling and operating all communicat: 
equipment from the top command down 
through the regimental echelon. More ad- 
vanced units operate their own communica- 
tions, but with equipment developed, tested, 
and procured for them by the Signal Corps. 

‘No one should get the idea, however, that 
Signal Corps men do all their work far be- 
hind the battle line. On the contrary, their 
service is extremely hazardous; few mili- 
tary objectives can expect to receive more 
attention from the enemy than communica- 
tions crews and installations. The World 
War record of the Corps speaks for itself. 
Out of a little more than 34,000 officers and 
men in the AEF’s Signal Corps, 301 were 
killed and 1,721 wounded or gassed. Only 
the infantry had a higher percentage of 
casualties. 

In this war, Signal Corps men are seeing 
even more vigorous action. The Corps is 
now training members of the Women’s 
Army Auxiliary Corps to replace enlisted 
men as radio operators and mechanics at 
certain Air Forces installations; the men 
will thus be freed for front-line duties. 

Americans have good reason to take 
pride in their Army Signal Corps. This 
branch of military service was originated 
by us and copied by all the other armies 
of the world, Signals—banners or horns 
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~-had been used by armies since the dawn 
of history, of course, yet little was done 
to organize signaling as a specialized tech- 
nique until nearly a generation after the 
invention of the telegraph. 

The world’s first real Signal Corps was 
founded in 1860, shortly before the Civil 
War, when the U. S. Army granted the ap- 
pointment and title of Signal Officer to a 
young Army surgeon, Major (later Brig- 
adier General) Albert J. Myer. 

Since then the Corps has continued to 
serve the nation in peace and war. Among 
its peacetime services was the establish- 
ment of the first national weather observa- 
tion and forecasting service. No phase of 
war has developed more strikingly in mod- 
ern times than war communications, and 
the Signal Corps has kept pace with that 
growth. Its men are serving again now, 
true to their terse combat motto: “Get the 
message through.” 
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: LUYUR NURI... AND OLE 


How We Can Smash Japan 
with Bombers from Alaska 


By ALDEN P. ARMAGNAC 
Photographs from 

American Museum of Natural History 
What you see in a map depends upon 
how you look at it. Maps are the 
blueprints of global strategy. In these 
northern views of the globe there ar 
three things that hit you in the ey 
Arctic Ocean is an inland sea 
Mediterranean, but a sea dominated 
by the Allies. (2) Alaska is the 
great bastion of the north... a base 
for invasion. (3) A sky highway 
points straight as a die toward Tokio. 


STEPPINGSTONES TO ASIA. At the B 


American and Siberian territory face each other 


chain of the Alaskan Aleutians stretches from the North Am 
i, the naval ba: 


nearest Japanese territory—Paramushi 


HALL we invade Japan? If the idea is 
bold, it is on no less grand a scale than 
the general objectives of the United 

Nations in the Pacific. To attain those objec- 

tives, we obviously will have to: 

Strip Japan of the mandated islands that 
she accepted as a trustee, and fortified for 
keeps. 

Eviet her from the vast territories now 
overrun by her barbarians in modern dress, 
and restore them to their rightful owners. 

Disarm her of warships, guns, and planes, 

Eliminate from ruling power the military 
clique, responsible only to an acquiescent 
Emperor, that has made her the trouble- 
maker of the Far East. 

For months after Pearl Harbor, however, 


ing Seo, the vast Pocific narrows to a strait across which 


easy Farther south, the curving 
ican mainland to wi 30 miles of the 


3h the northern ond ‘of the Korie: bland, From 


Poramushiri, the Kuriles stretch southwestward to the main islonds thot ore the heart of Jopan's empire 


HIGHWAYS 

ssseuse STEAMSHIP ROUTES 
see RAILROADS 
} air BASES 


XURILE IS. 
(JAR) 


| PRINCIPAL! 
PANESE 1S 


AIR LINE TO TOKIO runs straight os die from 
the center of industrial America across Alaska to the 
vulnerable vitals of the Nipponese war machine. Short. 
range planes must push bases forward olong the island 
steppingstones; long-range bombers can fly from Alosko 


/ 


ARCTIC 
OCEAN 


rronean of United Nation: 


ocated in the contei 
littoral is almost ex. 


we were able to wage no more than a de- 
fensive war. The turning point came with 
Guadalcanal in the Solomons, where the 
cream of our fighting forces dominated the 
island after months of fighting the Japs. 
“From now on the going will be toughe: 
says Admiral Chester W. Nimitz, Com- 
mander in Chief of the United States Pacifi 
Fleet. “It is our job to destroy the enemy's 
ships and planes and to neutralize his is- 
lands’ strong points, as we drive toward the 
positions from which we can reach with our 
shells and our bombs his industrial nerve 
centers.” 

How long will it take? Because we can 
build ships faster than can Japan, our mar- 
gin of superiority in warcraft and cargo 
vessels grows constantly. But time is not 
wholly on our side, for it enables the Nip- 
ponese to fortify and consolidate their con- 
quests. And every year of war adds to our 
mounting toll of blood and treasure. 

From China, a powerful air offensive 
might be launched at Japan—if the doughty 
Chinese only had the planes, the gasoline, 
and the bombs. The problem is how to get 
‘United Nations aid to blockaded China, 
other than in driblets by air over the peri 
ous Himalayan route from India. Recaj 
ture of Burma and its famous road has 
become an avowed Allied aim—but, again, 
how long will it take? 

Speculation shifts to an assault on Japan 
from a direction that ordinary maps hardly 
suggest, but of which Nippon itself is 
acutely and nervously aware. The jumping- 
off place is Alaska. 

As for the mechanics of such a plan, the 
comparatively short range of fighter and 
torpedo planes suggests an advance by the 
steppingstones of the Kurile Islands, start- 
ing with the seizure of Paramushiri—Ja- 
pan’s northernmost naval base. This would 
be done with the co-operation of a naval 
task force, including aircraft carriers. On 
the other hand, unescorted bombers and 
transports—which have proved their ability 
to evade Zero fighters—could fly nonstop 
from advanced Alaskan bases to Japanese 
islands. Landing places in China would 
augment the load of bombs or troops they 
could carry. Given time to build them, enor- 
mous aircraft as large as, or larger than, the 
Army's experimental Douglas B-19 and the 
Navy's Glenn Martin flying boat Mars 
would be especially suited for the task, with 
their range of almost 8,000 miles, 

So far, Soviet Russia has been left out 
of the question, since it has not declared 
war upon Japan at the time these words 
go to press. But if this day-to-day neu- 
trality should suddenly end, or if we were 
to have the use of Red air bases, our at- 
tack would become infinitely simpler. 
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Bombers, bombers, and more bombers— 
these are the weapons that commend them- 
selves to take the fight out of the Japanese. 
A single raid on Tokio was enough to give 
them jitters. Imagine, then, the effect of 
round-the-clock bombing with everything 
we have. Even comparatively light planes 
could sow enough incendiary missiles to 
wreak havoc among the tinderbox struc- 
tures of Tokio. Heavy aircraft would carry 
“block buster” demolition bombs to raze 
their naval bases, their industrial centers, 
their seaports, their airports, and their rail- 
road lines. Let us have no compunction 
about leveling everything that comes be- 
neath the bomb sights. We have only to 
remember the fire-swept shambles that Nip- 
ponese bombers left of Shanghai, at the 
very beginning of their undeclared war 
against China, to know we will be speaking 
the only language that the Japs understand. 

Japan presents almost an ideal bombing 
target. Although the total area of her 
principal islands is more than half the size 
of Germany, most military objectives are 
concentrated in four small sectors. Hit 
Tokio and its harbor, Yokohama; Osaka 
and near-by Kobe, respectively the largest 
city and leading seaport of the country; 
Yawata, vital steel center; and the ship- 
yards of Nagasaki. That is the simple for- 
mula for knocking out the enemy. 

Granted an element of luck and surprise, 
our bombers and torpedo planes might turn 
the tables of Pearl Harbor, and save our 
Navy considerable trouble in dealing with 
the Japanese battle fleet. Rightly or wrong- 
ly, opinion has been advanced that if the 
Japs had pressed home their temporary ad- 
vantage at Hawaii, their flag might now be 
flying over the islands. By the same argu- 
ment, a bombing barrage upon Japanese 
defenses could prepare the way for an in- 
vasion in force. Seize or destroy the cen- 
ters of supply for Japan's oversea con- 
tingents, and most of them would be at the 
mercy of hostile peoples. 

At the top of the world, everyday geogra- 
phy turns topsy-turvy. Look at a map of 
the polar regions, and you will see our 
strategic “Mediterranean"—the Arctic 
Ocean. Well might it be called Mare Nos- 
trum—our sea—since, with the sole ex- 
ception of Scandinavia, its entire rim lies 
in the hands of the Allied powers. Aviation 
makes it a short cut to all parts of the 
Northern Hemisphere. Soviet ice breakers 
have even opened a shipping lane along the 
northern shore of European Russia and 
Siberia. 

Now look a little southward, where the 
Bering Sea joins the Arctic and Pacific 
Oceans. The vast expanse of the Pacific all 
but closes. Little (Continued on paye 202) 
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Seoted at this “ottock periscope,” the 
U-boct commander directs maneuvering 
for the kill. Foot pedals rotate it. 
Hotches lead to control room and bridge 


POPULAR 
SCIENCE 
BRINGS YOU 


THESE UNDERSEA WOLVES, 


IECRETS OF Maz! U Boars 


BUILT AS DEADLY PROWLERS, 


SACRIFICE THEIR CREWS’ COMFORT FOR SPEED AND PUNCH 


APTURED intact by the British, a Ger- 

man U-boat now reveals the secrets 
of the coastal type that Hitler has been 
building in large numbers to prey upon 
ships approaching England. 

‘Moderate in size, for speedy cuur -ruction, 
the 221-foot-long submarine carries a crew 
of about 45 officers and men. On the surface, 
it displaces 773 tons and travels at about 
174 knots, enough to overtake all but the 
fastest cargo vessels, under the power of 
twin Diesels. Submerged, with its displace- 
ment increased to 882 tons, it makes about 
eight knots, driven by electric motors. 

‘Armament consists of four bow torpedo 
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tubes and a single torpedo tube astern. 
‘These all are loaded at the start of a voyage, 
and seven additional torpedoes are carried, 
making a total of 12. To conserve these 
valuable missiles, a 4.1-inch deck gun dis- 
poses of helpless, unarmed vessels. An anti- 
aircraft gun of smaller caliber, just aft of 
the bridge, combats the serious danger of 
attack by planes. The pressure hull is made 
circular to give the vessel strength against 
depth charges, and two “bulges” high on 
port and starboard give further protection. 

For hunting its victims, the sub is pro- 
vided with a hand-operated cruising peri- 
scope with interchangeable lenses. A wide- 
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Zon 
witching to a te 
mits i¢ 
‘As the U-boat ck 
commande 


e then 


driven “attack pe 


Cut-away view of the U-boat. A, forward torpedo 
room; B, ward room: C, hydrophone; D, control 
room; E ond F, cruising and “attack” periscopes; 
6, galley; H, Diesel engine; |, electric motor 
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An additional aid to the ater 


Iti-unit hydrophe ects the beat 


the this sensitive instrument, betray t 


a massive, of the surface ship. This permits the peri- 


scopes to be retracted, in clear v 


when their Id be visible, and e 
ables the submersible t ke its attack 
teering and pletely under th ace 

ial permission of the Admiralty, 
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ant ship's propellers. Red and green 
ation of a particular vessel. lights, appearing on a graduated 


Interchangeable lenses 
angle ond telescopic views (left to right, 
above). They are in the cruising periscope below 


Bs tein 


1e hydrophone detects propel 
rsa hunted ship's position 
ights on an elaborately graduated 


G. H. Davis, well-known British artist, was 
allowed to go aboard the captured U-boat 
and make a remarkable series of drawings, 
which are reproduced here through the 
courtesy of The Illustrated London News. 
‘They give a revealing picture of the craft 
that menace the Atlantic seaways, 


Looking aft in the control room, where orders are received from the commander during an atta 
inch is used for dials, gouges, ond controls, Th ing periscope is seen lowered into 
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NGORA rabbits raised in the back yard of her 
Bayside, N. Y., home supply Mrs. Betty John- 
ston with hair which she knits into sweaters. Each 
rabbit is plucked five times a year, four pluckings 
yielding about nine ounces, which is enough for one 
garment. After being washed, the hair is m 
sturdy, fuzzy yarn on an old-fashioned spinni 
and then knitted into a in about 


The hoir is fed to the spinning wheel in generous and de- 
liberately uneven wads to make the yarn sturdy ond to give 
the final garment an attractive "handmade" look. The yarn 
is then knitted into a sweater in the some manner as wool 


Angora rabbit hai 
seven times war 
than sheep's wool 
weight, and it wears 


of Angora should be 
shoken out well after 
each wearing. When 
washed, it should be 
gently wrung out in 


3 towel, dried, shaken 
out, and then brushed 
to bring up the nap. 
At left ore three of 
the rabbits that M 
Johnston has raised) 
in her own back yard 


Photographs b 
Robert F Siait 


Holding the rabbit in her left hand, Mr, 
Johnston snatches out a clump of hair wit 
her right. Plucked hair makes better ya 
because it is longer and its ends ore i 


pered. The long, silky hairs shown bel 
‘are ready to be washed and spun into ya 


TWO-WAY POST CARDS are a 
novelty being put out by James 
Gray, Inc., of New York, to 
make correspondence easier for 
service men. A friend writing 
to a soldier uses only the upper 
half of the folded card. When 
the soldier gets it, he tears off 
that half, writes his reply on 
the lower half, and returns it. 
‘The cards require only one-cent 
postage. 


|r BAG 


PLASTIC FAUCETS are replac- 
ing those of critical brass on the 
sterilizer bags that the Army 
uses for purifying drinking wa- 
ter. The new faucets avoid the 
danger of corrosion. 


INDICATORS that time 
the sterilization of ma- 
terials at 250 degrees F. 
are made by the Aseptic- 
Thermo Indicator Co., of 
Los Angeles. Purple sec- 
tions on these paper tabs 
change to green after five, 
12%, or 20-minute ex- 
posures. A safety spot 
changes color to warn of 
overexposure and possible 
deterioration of materials, 


STEEL HALF SHOES fitted 
with reclaimed rubber 
bumpers are being worn 
by workers at Consoli- 
dated Aircraft plants as a 
protection against injury 
to their feet. The workers 
often have to handle heavy 
parts, which sometimes 
slip out of their fingers 
and land on their toes. 
Should a worker inadvert- 
ently walk into a heavy, 
solid object, the rubber 
bumpers cushion the blow. 
Corrugations give added 
strength to the shoes, 
which are strapped on. 
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Sette helice 


(Aud Cookers 


PROVIDE DREAMLIKE SETTINGS 
FOR MOVIE FANTASIES 


‘© FLOOD a movie set with clouds, and 

thus create a dreamlike illusion in the 
scene, Clyne Jones, a “prop” worker in Par- 
amount’s studios, has developed a cooking 
device in which a wire basket filled with dry 
ice is dunked into a 10-gallon can of hot 
water. The fuming carbon dioxide that re- 
sults is then blown onto the set by jets of 
steam, which can be controlled so as to flood 
the set to any desired depth. The clouds in 
the above scene—which occurs in the Ginger 


JUNE, 1943 


A. mist, sprayed from an air gun, 
odds to the illusion of unreality 


Rogers picture “Lady In The Dark"—re- 
quired a battery of 24 cookers. Once the 
carpet of clouds was laid, a mist was shot 
into the scene with a compressed-air gun 
that expels a spray of chemicals developed 
in the laboratories of the University of Cal- 
ifornia, Being extremely light, this spray 
can remain suspended in the air for several 
minutes. Technicolor and a sky-blue back- 
ground helped to enhance the effect of 
unreality. 


Hollywood “cloud makers" ot work and, right, @ diagrammatic view showing how a cooker operates 
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CAMERA 
AND FIELD 
£OF VIEW 


CHECK STAMPER, 


INDICATOR 


To WENTIFY check cashers in the 
event of error or fraud, J. A. Madden, of Vancouver, Can- 
ada, has invented a hidden camera that photographs the 
transaction when the cashier stamps a serial number on 
the check. The number automatically appears on an in- 
dicator and is photographed with a clock and a calendar. 


TWo 
pictures 
can be 

made with a flash bulb de- 
veloped by John Aquila, 
of Brooklyn, N. Y. The 
first flash is produced by a 
fusible wire in the upper 
bulb. ‘The electrodes then 
spring apart to make con- 
tact with a second wire—a 
quick-acting switch pre- 
venting pre-ignition. 


A. LADDER whose legs will 
Serre ue note RIDING as well by road as by rail, a tank designed by 
joints is the subject of a Joseph F. Johnson, of Chester, N. ¥., speeds delivery of 
patent by H. J. Myers, of milk. From the collecting center, the container travels 
Long Beach, Calif. Under aboard a truck trailer to the railroad where it is placed 
the weight ‘of the user, a 00 @ special well-type car with raised ends. Hoisting ap- 
ocking “mechanism holds Paratus wheels the trailer and tank up two ramps and onto 


the car. The swivel deck is then rotated and secured par- 
the legs firmly in position. 

Release of the weight un. allel to the tracks. At the point of unloading, the proce- 
Sena thc devine. dure is reversed. The trailer and truck are rolled off the 


car and truck-hauled to the shipment’s final destination, 
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GLASS RECORDING DISKS are the 
latest answer supplied by the pho- 
nograph industry to shortages of 
critical materials. The new disks 
are made on a transparent base of 
ordinary glass with a coating of 
slow-burning ethyl acetate. They 
were developed by H. & A. Selmer, 
of Elkhart, Ind. 


A PAPER-COLLATING MACHINE developed at the 
Nashville division of Vultee Aircraft, Inc., gathers 
360 sheets a minute compared with the old rate of 75 
per minute by hand, Mechanically operated, with 
foot-pedal control, the machine handles either legal 
or letter-size paper in two groups of six sheets each. 
Its 12 bins, arranged in two tiers, have a capacity of 
about 500 sheets each, 


BUTTERFLY BOMBS are new 
and deadly 44-pound antiper- 
sonnel explosives that Nazi 
planes have been dropping re- 
cently in considerable numbers 
on British towns. The bur: 
ing charge, probably contain- 
ing a sizable amount of gun- 
cotton, is enclosed in a hinged 
case which is painted either 
grayish green or bright yellow. 
‘This case opens in the air, its 
four parts acting as vanes. Al- 
though the bomb is designed 
to explode on contact with the — The bomb cose opens on hinges, Closed, it resembles a coffee 
ground, many duds—called its four ports acting os vanes can with a short wire handle 
“UXB's" by the British—are 

found in the streets after a 

raid. Usually they are not fitted with time As the effect of their detonation is purely 
fuses, but they are decidedly dangerous to local, the British have been taught to rope 
handle, being so sensitive that they are off the areas in which they land and to leave 
likely to go off with a touch in spite of hav- them for the expert handling of trained 
ing survived the jar of hitting the ground. bomb-disposal workers. 


SURGICAL SUTURES of nylon, devel- 
oped by Du Pont plastics chemists, are 
being manufactured in millions of feet 
of monofilament similar to that for- 
merly used for tennis-racket strings 
and fishing leaders. The nylon filament, 
shown at top in the photo at left, is a 
solid strand in contrast to the braided 
silk sutures shown below it, and is 
said to be nonabsorbent, inert, nonirri- 
tating, nonfraying, and nonsplintering. 
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When the Army needs a front-line 
airfield, it needs it in a hurry. That's 
the reason for the Airborne Aviation 
Engineers — the brand-new service 
that flies in with its miniature earth- 


moving machinery to make new 
roosts for the fighters and bombers. 


By ALLEN RAYMOND 


HEN United States troops invaded 

North Africa, they included a small 

group of soldiers the like of whom 
the world had never seen. They carried 
mechanized equipment which six months 
before had been merely a gleam in an en- 
gineer’s eye. They were the first two com- 
panies of Airborne Aviation Engineers, of 
whom there are now many more. 

Within nine days these two companies of 
airborne technicians with their novel equip- 
ment helped to capture and repair a bombed 
enemy airfield within a few miles of the 
West African coast, and to prepare two new 
fields in desert country a thousand miles 


BIG-BELLIED CARGO PLANES CARRY FLYING ENGINEERS .. . 


eastward on the Tunisian battlefront, along 
which our Flying Fortresses and fighter 
planes went roaring into action. 

‘The organization of these airborne avia- 
tion engineers was a distinctly American 
contribution to the art of warfare. They 
were the brain child of Brigadier General 
Stuart C. Godfrey, Air Engineer, Directorate 
of Base Services, Army Air Forces. The Gen- 
eral, a graduate of West Point in 1909, com- 
manded an engineer regiment in France in 
‘World War I; and between military assign- 
ments in peacetime wrestled with engineer- 
ing jobs on rivers and harbors from Panama 
to Muscle Shoals, Aside from his engineer- 
ing talents, he writes verse; he wrote the 
lyrics for the Army Engineers’ Fight Song, 
for which his wife composed the music. 

In the spring of 1942, the General was 
pondering the dictum of General Henry H. 
(“Hap”) Arnold, that air power is a three- 
legged stool, of which the three legs are 
pilots, planes, and airfields. Without the 
fields, pilots and planes cannot operate. The 
effective range of bombers and fighters is 
not entirely determined by their flying speed 
and fuel capacity, but by the proximity of 
their bases to the enemy. 

In global warfare, and particularly in 
island-to-island warfare in the Southwest 
Pacific, the General ruminated, aviation en- 
gineers should not be confined to the ground, 
but be able to fly up fast to distant fronts 
for construction, repair, and maintenance of 
fields; just as fast as airborne infantry or 
paratroops could seize a base for them, or 
even faster in some situations. The major 
obstacle to this engineer's dream was the 
size of all standard types of earth-moving 
machinery. It was far too large to be flown 
in airplanes. The major problem, therefore, 
was to design such machinery on a much 
smaller scale. 

On May 14, 1942, the General wrote a let- 
ter to the Chief of Engineers, U.S.A., asking 
for help in implementing this idea. On June 
8, a conference was held in his office in 
‘Washington, at which two men were as- 
signed to develop plans for the new equip- 
ment, and a table of organization for air- 


borne engineer battalions who could use it. 
These two men were Lieutenant Colonel 
Elsworth Davis of the Engineer Board, the 
Army Engineers research organization, and 
Lieutenant Colonel H. G. Woodbury of the 
Aviation Engineers. 

With the enthusiastic help of manufactur- 
ers scattered throughout the country, earth- 
moving machinery tailored to airplane meas- 
urements was designed, built, and placed in 
the hands of troops within four months. 
‘The C-47 transport plane was then the only 
available plane for carrying such equip- 
ment. A capacious cargo carrier, this plane 
has a side door about seven feet wide by five 
feet high, and had already proved useful in 
carrying paratroops or airborne infantry 
with jeeps or other heavy equipment. 

Small-size bulldozers, scrapers, tractors, 
graders, rollers, and asphalt heaters and dis- 
tributors were built to the limitations of that 
airplane. 

The bulldozer, as its name implies, is an 
instrument to push aside obstacles such as 
dirt, stones, and trees, and to level the land 
over which it travels. It consists of a tractor 
with a blade like that of a snowplow. A 
standard bulldozer, such as is used by Army 
engineers in general, weighs about 10 tons 
and has a 10-foot blade. The new miniature 
bulldozer, adapted for America’s airborne 
aviation engineers from a model used by the 
U. S. Forestry Service, weighs only about 
2% tons, has a blade slightly more than six 
feet long, and can easily be driven on a 
ramp through the door of a cargo plane. 

Standard bulldozers have commonly used 
Diesel engines for fuel economy. The air- 
borne models are powered by gasoline en- 
gines, so that the fuel will be the same as in 
other Army mechanized equipment. 

A new carryall scraper was designed, 
which is a combination blade and dump 
cart, used to level elevations in any terrain 
where a runway is being built, and to fill 
in depressions. Standard scrapers for the 
groundling engineers have been of eight- 
yard capacity. They can dig up and haul 
away eight cubic yards of earth. The min- 
iature scrapers for the airborne engineers 


. . . AND MIDGET MACHINES TAILORED TO FIT FUSELAGES 


are of 1%-yards capacity. Other new equip- 
ment included a grader small enough to be 
pulled by a jeep, and an asphalt heater little 
larger than some office desks. There was 
also a new-type roller, just a hollow metal 
drum to be filled with water or sand on the 
scene of operations. Empty, this drum 
weighs about a ton. Filled, it weighs more 
than three tons. A novelty in this Army- 
designed roller is its attachable “sheep’ 
foot” studs, These studs can be fitted to 


EARTH-MOVERS THAT PLANT 


the roller on metal bands; as the roller re- 
volves, they can tamp and compact an eight- 
inch layer of earth. Specially designed water 
purifiers and lighting units were also pro- 
duced. 

‘The first table of organization for the air- 
borne aviation engineers was submitted by 
Lieutenant Colonel Woodbury on July 9, 
1942, and on August 18 the Adjutant Gen- 
eral directed the First Air Force to activate 
the First Provisional Airborne Engineer 


AIRFIELDS NEAR FRONT LINES 


Midget dump trailers double os water 
carriers, with the addition of cells mode 
of thickol synthetic rubber. An attachment 
ct the rear provides a distributor bar 
for sprinkling, os below, ond a foucet 
from which water can be drawn for troops. 
At right, @ jeep is pulling the trailer 


Aviation Battalion at Westover Field, Mass. 
with a cadre, or skeleton organization, com: 
posed of 100 volunteers from existing avia- 
tion-engineer units. To help train this com- 
mand, and to carry equipment for it, the 
‘Troop Carrier Command provided several 
C-47 planes. 

On August 29, Major General Jimmie Doo- 
little, who was to command American air 
forces in the initial African invasion, said 
that if these new-type engineers could be 


prepared in time he wanted them. A com- 
mitment was made to have two companies 
ready. As fast as the equipment rolled from 
the factory assembly lines, it was flown to 
Westover Field, and on October 8, just four 
months from the initial planning conference 
in General Godfrey's office, these two com- 
panies, completely trained and equipped, 
left Westover Field for an embarkation port. 

On November 8, the first company of Air- 
borne Aviation Engineers were part of a 
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lade. Simple control 
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, Jon. '42, p. 52) with capacity of I: 
iustroted is fitted with a bulldozer 
noble one man to drive and operate 


center, below, st 
front’ wheels 


How a tractor is stowed in the belly of o C-47. Bes 


combat team which landed on a hostile 
coast near Port Lyautey, Morocco. They 
rolled their toy equipment inland, and with- 
in a few hours suffered their first casualties 
while helping to storm an inland airfield 
which U. S, Navy flyers had rendered useless 
with their bombs, but which was still de- 
fended. The defense once shattered, 
these fledgling engineer troops worked 
16 continuous hours, filling in craters 
left by the bombing. The next morn- 
ing American P-40's were flying from 
the field. 

‘Three days later, some 50 big cargo 
planes dropped down on that field, as 
“a present from General Doolittle.” 
‘The General said he wanted two fields 
built fast on the Tunisian desert, just 
as close to the enemy as practicable. 

Between Port Lyautey and the sites 
picked for these airfields lay 1,000 
miles of desert, spanned by a single 
highway and a tiny railroad. Highway 
and railroad were jammed with Brit- 
ish and American troops and matériel. 
Other engineer units nearer the front 


A new carryall scraper for the flying engineers. 
' It levels ground for runways, hauls away earth 


ides carrying its own load, the plane con tow a glider 


were wrestling with other jobs. The new 
airborne aviation engineers flew the 1,000 
miles to the front, and within three days 
had a field ready for bomber operation. On 
the fourth day they completed a field for 
our fighter planes. 

It takes a run- 12) 
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type tractor. All airborne motor equipment burns 
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this compact oir com- 
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sure for pneumatic tools 


Mere hect con't set off 
this fire detector, but 
open flames destroy the 
filoments indicoted by 
the pencil to cloie on 
electric olarm circuit 


FLAME DETECTORS guar 
other war equipment from 
by operating conditions. One type, manu 


tured 


Kidde & Co,, New York, and designed for use beside hot- 
running engines and in other spots where an ordinar 
thermostat would not serve y e actual pres- 
ence of flame. Two organic filaments ted by the pen- 


cil above, hold an electric circuit open. Disintegrating in 
flame, they close the circuit to give warning of fire. More 
conventional fire-detecting devices use thermostats with 
bimetallic disks of the type that serve in peacetime to con- ithe. 
trol the temperature in electric irons. ‘employed in electric irons 


Here a Westinghouse worker spot- 
welds bases onto thermostats of 


WELDERS’ GLASSES developed by 
the American Optical Company are 
providing better vision and so 
speeding up production of war ma- 
terials. Special absorptive lenses 
enable the wearer to see the weld- 
ing rod and the molten area clearly 
through the cloudy yellow flames 
produced by burning sodium va- 
pors. The glasses also protect the 
eyes by absorbing harmful invisi 
ble rays. According to Dr. E. D 
Tillyer, research director of the 
company, the new glass contains 
didymium, a rare metal. 


“SEA MULES.” Floating tractor units to propel barges, 
scows, and other flat-bottom boats are now in production 
by the Chrysler Corporation. When attached to a barge, 
one of these oversize outboard motors forms a rigid struc- 
ture with the rest of the craft and can move it at a speed 
adequate for most purposes. For increased power, two 
tractors can be attached to the same boat as shown in the 
photograph below. About 20 feet long and six feet wide, 
each power unit can be operated by one man; it costs on! 
one twentieth as much to build as an average tug, and 
much more economical to operate. Designed for use in 
shallow waters and where tugs are unobtainable, it is 
suitable for any kind of marine work except in heavy seas. 


At the right, @ "sea mule” is being lowered into the water for ot- 
tachment to a borge. Below, two of the units propel a heavy lood 


ARMORED TRAINS are proving to be one of the 
most formidable weapons of the Russian Army. 
Well protected with steel plate, these trains are 
equipped with guns ranging all the way from small 
machine guns to light artillery pieces. Ingenious 
tactics have made it possible to bring the full fire 
power of a train to bear on the enemy. The basic 
maneuver is for a unit of Russian infantry to en- 
gage an enemy infantry unit, and then to retreat 
toward hidden railroad tracks, luring the enemy 
after it. At a predetermined moment, the Russian 
infantry suddenly flees from the scene of action, 
leaving the enemy completely exposed, at point- 
blank range, to the fire of the train, which has made 
a quick surprise dash into the fight, 


SUBWAY SPECTACLES, in which battery-powered 
bulbs are set in the eye frames, make it possible for 
readers to provide their own light in dim-outs. De- 
veloped by Dr. Maxwell Miller, a New York op- 
tometrist, the glasses can be used in a darkened 
room without disturbance to other occupants. 


SETTING CROOKED NAILS STRAIGHT is being 
done by a machine invented by George D. Hul- 
bert, a mechanic at a Los Angeles movie studio. 
Principal feature of the straightener is a circular 
metal table which contains 44 notches shaped 
like wedges. As the table slowly revolves, the 
operator drops nails of any size into these 
notches. As each slot passes a given point, 
indicated by the arrow in the photograph, a 
heavy hammer, shaped to fit the grooves, comes 
down on the nail and straightens it out. At an- 
other point in the turntable’s circuit, an ejector 
drops the straightened nail into a bucket. Nails 
are hand-fed to the machine from a metal pan 
in the center of the revolving table. A 25-hp. 
motor drives the one-ton machine, which is ca- 
pable of straightening as many as 31,000 nails a 
day. After the nails leave the straightener they 
are put into another machine which rapidly stirs 
them around so as to loosen any foreign matter 
clinging to their surfaces, and then brushes them 
vigorously until all dirt and rust has been re- 
moved. 
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Trailer Truck Moves Muck in 80-Ton Loads 


SPECIAL WHEEL ARRANGEMENT 
LEAVES CLEARANCE Fi 
DUMPING AND FOR 
‘OF HANDLING ON 
UNEVEN GROUN! 


ASIN. HEAVY-DUTY 
TRACTOR TIRES 


oo 


Id thot runs from the 
front wheels to the transmis 
protects the engine in rocky areas 


= 
es 


IGHTY tons of dirt and rock can be carried over 
rough ground and highways at speeds from two to 
40 miles an hour in this gigantic “muck mover" built by 
Six Wheels, Inc., of Los Angeles. A 225-hp. engine pulls 

“the 11-ton trailer, which is 51 feet long and stands 10 
feet high. The walking beams illustrated below reduce 
road shocks and insure full traction for all wheels. 


Loads ore dropped through hydrau- 
DRIVE-WHEEL SUSPENSION PIVOTS SINGLE-POINT PIVOT Koally operated doors: ledividuol- 
ON DRIVESHAFT HOUSING MOUNTING OF FRONT hastiniled Ronndhe Eee 
\) Wom ow TRACTOR FRAME 
GEARS TRANSMIT POWER 
JO CHAIN SPROCKETS 


BIVOT MOUNTING LETS: 
WHEELS RIDE OVER 
UNEVEN GROUND 

WITHOUT STRAIN 
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BROTHERS UNDER THE SKIN: The 
familiar landbound jeep and its seagoing 
counterpart, the Army's new Model GPA. 
The amphibian is essentially a specially 
equipped jeep with o steel hull built 
cround it. The wheels operate in recesses 


SECRETLY DEVELOPED ARMY AMPHIBIAN 
SCOUTS ASHORE OR AFLOAT... ALREADY 
IN ACTION AGAINST THE ENEMY 


Photographs by WILLIAM W. MORRIS 


member of 
mily, the U.S 
Army's %-ton amphibian (Model GPA) has 
now gone into action with U. S. forces. 

‘This seagoing jeep operates on either land 
or water, and can pass from one medium to 
the other with a single minor adjustment 
by the driver, during which the car doesn't 


SWEST and most vers: 
the world-famous Jeep f 


have to stop. Its possibilities as a recon- 
naissance vehicle are startling, With it an 
advance patrol can creep up back roads to 
a river, scout along the shore, cross at any 
point to investigate the enemy's territory. 
It can race back with its information about 
as fast as any other jeep—upwards of 60 
miles an hour on good roads. Twenty of 
them can ferry 100 fully armed men across 
water to strike the enemy from the rear, 


Here the "Aqua Cheetah,” crawling up the bank after crossing a river, pauses while four men of its crow 


jump ashore to cover the landin 


Note the overhang of the hull at bow ond stern, which gives the car 


‘on over-all length of about 182 inches os compored with o wheelbose of 84 inches. The bow is blunt 
ond slightly rounded, giving it the look of a sea sled, Like © regular jeep, it has four-wheel drive 


In the water it is driven 
ighing approximately 3,400 
ry & payload of something 
@ hinged surf shield con be 
stoble for water operation 


by a propeller and steered by 
pounds, it is powered by @ four 
ever 800 pounds in addition + 


PROPELLER 


DISENGAGE FRONT AXLE DRIVE 
WHEN OPERATING OM ORY 
MARD SURFACED ROADS 


GF din pte 
ENGAGING 
BILGE-pumP LEER 
CONTROL LEVER Le 


ete | 


———— 
PROPELLER PLATE 


Instrument panel and controls 


are like those of an ordinary 
jeep, except for shift levers 
for propeller ond bilge pump 


The stern deck carries @ spare tire and the toil ond stop 
lights. Filler pipe for gasoline tonk comes up just behind 
the reor-sgat back. All seat cushions ore removable and can 
be used as life preservers, os teen at the right, if the 
car gets stuck in the middle of o stream or if enemy fire 
makes it necessary to abandon ship for out from the shore 


Operating on dry land, 
ebove, the amphibian is 
used like its brother. 
Either two or four-wheel 
drive may be employed. 
On the front deck ore 
lights for ordinary and 
blackout driving, and a 
power winch. The latter 
is used, of shown at the 
left, for pulling out of 

pa steep, slip: 
or river bonk 


An officer's field coat issued by the 
U.S. Army Quartermaster Corps has 10 
many novel features that it can do almost 
everything for @ soldier but cook his 
breakfast. Shown at right is the detach- 
able hood that can be buttoned on over 
the collar, When the drawstring is pulled 
tight, only a small part of the officer's 
face is left exposed to the weather 


stant poplin, the coat 
has a complete knitted cloth-wool liner 
(above) the pockets ond lapels of which 
ore trimmed with satin. When detached 
the liner can be worn as a light topcoat 
or used os a blanket or mattress. Fully 
essombled, the field coat is said to be 
much warmer than the ordinary overcoat 
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Another innovation provides for the 
front skirts to be buttoned back to 
allow maximum freedom of move- 
ment when the wearer is marching 
‘over rough terrain. Most novel 
feature, however, is the contle 
piece at the rear of the coat. 
In addition to keeping out wind 
end rain, the pleat, when unbut- 
toned, makes it possible for the 
officer to string up the garments 
poplin shell os a one-man shelter, 
using the wool liner os a blanket 


High-Speed Boats 
Make Night Raids 
on Allied Convoy: 


20-MM. CANNON 


OFFICERS’ sTaIRWAY TO 3 DAIMLER-BENZ 
Chains” BECRCARINS 2 000HF DIESEL MOTORS 


PLAN OF GERMAN E-BOAT 


MATCHWAY 
vo Moror! 


. TORPEDO 
s 


WIFT, small sea raiders, called “E” 

boats by the British, are used by 
the Germans primarily for night at- 
tacks on convoys in the English Chan- 
nel and the North Sea. One of these 
boats recently captured, and pictured 
here by our artist, reveals that the im- 
proved model has its torpedo tubes built 
into the hull instead of exposed on 
deck. The 20-mm, guns aft are to fight 
off British planes or speedboats that 
might come out to engage the raiders. 


“Nail Picker” Saves Tires 


MAGNETIC “nail picker,” designed to protect rubber 
tires and save scrap metal, roams the streets of the 
Brooklyn Navy Yard at a speed of about five miles an 
hour, snapping up any stray bit of metal debris that comes 
within its range, Converted from an old World's Fair sight- 
seeing tractor and trailer, the unit carries an electromag- 
net on adjustable hangers at 
the rear of the trailer. A 
220-volt gasoline-driven gen- 
erator of 2.5-kilowatt ca- 
pacity energizes the magnet, 
which has four coils, each 
wound with 75 pounds of 
wire, and a copper sheeting 
that covers their lower sur- 
faces. When the picker has 
collected enough scrap, it is 
halted and the magnet's cur- 
rent turned off to let the 
debris fall from the copper 
sheeting into a pile. The unit 
is pulled forward a few feet 
and the metal is shoveled into 
a bin between the rear wheels 
of the trailer. 
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now thiokol fuel tonks i 
bulkhead of a box car for purposes of 
nt, The average box car con carry six of 
rubber " ‘one of which is shown at 
right. Once the bulkhead is built, the 
thetic rubber tank con be quickly put into pla: 


Rubber Tanks for Oil 
Tested in Box Cars 


8 REPORTED in an earlier issue of this 
magazine (P.S.M., Oct. '42, p. 66) syn- 
thetic-rubber fuel tanks that can be in- 
stalled on ordinary railroad box cars, in 
wooden barges, or on trucks, offer a solu- 
tion for the critical oil-transportation prob- 
lem, Developed by the Glenn Martin Com- 
pany, and made of a synthetic called thio- 
Kol, the rubber tanks, which are resistant to 
oil, are built in dimensions of about seven 
by six by six feet and are supported by 
bulkheads. When not in use, they can be 
easily dismantled, rolled up into compact 
packages, and expressed back to the origi- 
nal shipping point—leaving the box car 
or truck free to carry freight on the re- 
turn trip. 


is pumped into 
cone of the thiokol tanks aboard 
2 box car. Engineers also plan 
to use tanks on wooden barges 


The rubber tanks ore t 
trial bulkheads before leaving 
of the U. S, Rubber 


developer of the new synthetic 
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ight, @ lump of Santocel, known chem- . 
ically as silica aerogel, proves to be translucent 


ERELY by soaking common beach sand 

in caustic soda, adding sulphuric acid, 
and heating this mixture into a fluffy white 
skeleton powder known commercially as 
Santocel, industrial chemists have found a 
means of producing in unlimited quantities 
a heat insulator nearly twice as effective as 
any other known substance, 
Hedi SSeteesl diet taall Sacha inboet LT With the exception of a vacuum, the best 
less ‘conductive than cork. Copable of being pro. barrier to heat is immobile air. Such im- 
duced in unlimited quantities, Santocel promises mobility, however, is possible only in theory, 
to have widespread use in homes, trains, and cors so the next best thing an insulator can do is 


SULPHURIC ACID 
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HOW SANTOCEL IS MADE 


SILICA GEL 


SHAPING METAL PARTS by 
causing the metal to flow in- 
to its new forms is made pos- 
sible by a machine developed 
by the Southern Engineering 
Co., of Los Angeles. Under air 
pressure of 114 tons, a pusher 
block forces the material 
against a revolving die. At 
right, three straight pieces 
are shown being placed be- 
tween the pusher and the 
movable die, whose shape 
they will take. This method 
is said to control internal 
stresses and to prevent wrin- 
Kling of the material. The 
machine can handle a wide 
variety of tough metals. 
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Tops All Heat Insulators 


to keep air as quiet as possible—by trapping 
it in compartments so small that no “breeze” 
can gain headway. Cork and sawdust, for 
instance, are good insulators because their 
cellular structure is so minute that it leaves 
little room for air pockets. Yet the cells of 
these substances look like oversized balloons 
in comparison with those of Santocel, which 
are so small that they can be seen only un- 
der a high-powered electron microscope. 
Because of this, the powder transmits about 
1.7 times less heat than cork, and about 
three times less than most insulators. 
Santocel has @ high resistance to absorb- 
ing moisture vapor, which in insulators like 
mineral wool forms gaps to provide air 
pocket Yet if soaked with water it will be 
‘spoiled. There is also a danger of its vola- 
tile material vaporizing at high temperatures. 
At low temperatures, however, there are 
no strings to Santocel. It has proved ex- 
tremely effective in maintaining subzero 
cold in frozen-food compartments and is 
now being tried out as a filler in the walls 
of home refrigerators. If successful, it will So “successful has Sontocel been in maintainin 
‘add a cubic foot of storage space to the av-  subrero temperatures in frozen-food auperiient 
erage-sized refrigerator by reducing the thot it i now being tried out oto. filler 
thickness of insulation. nthe wall of home 


ALCOHOL REPLACES « 


WATER IN GEL PRESSURE TANK (atso IN 


POWDER FORM) 
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SILICA AEROGEL 


= TS A RAILROAD which, when 

completed, will be the third 
to cross the towering Andes, 
is now under construction 
between Argentina and 
Chile. The purpose of the 
line is to expand inter-South 
American trade and to elim- 
inate the dangers of wartime 
shipping between the two 
coasts. Work is proceeding 
from both ends on the 550- 
mile line, which is present- 
ing many difficulties. In one 
190-mile span, the road re- 
quired 30 bridges and 20 
tunnels. At the border the 
line will cross the Andes at 
an elevation of 12,600 feet. 
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Putting More Speed and 


TESTS ON MODELS IN = 
HUGE TOWING BASIN 
SHOW HOW TO BUILD 
THE SUPERSHIPS OF 
TOMORROW 


By BERNARD WOLFE 


PHOTOS BY ROBERT F. SMITH 


HE Navy's newest and 
most spectacular research 
plant, the David Taylor Mod- 
el Basin at Carderock, Md., is 
today right in the thick of 
the war, going full blast on a 
host of specialized problems 
raised by actual combat cx- 
perience, Lessons learned in 
battle are being translaced 
into new and better designs 
for fighting ships and trans- i 
ports, They are leading to he bids 
more speed and deadlier wal- 
lops that are already being 
felt by our enemies. 
Functioning also as trouble- 
shooter, the basin staff swings into action 
whenever an American ship reports its 
power system, maneuverability, structure, 
or general seaworthiness not up to muster. 
When they are not tackling some ticklish 


82 


MODEL-BOAT BASIN. Scale models of figl 


ing ships ore towed by 


structure through this channel to show the Novy whot 
rewest vessels will do when they join the fleet. The big towing 
carriage is mounted on rail 

at left. Battleship mod 


is and gets power from the overhead [i 
‘2: long os 30 feet can be tried out here 


design job, these naval architects and en- 
gineers are hard at work improving sub- 
marine nets, devising underwater targets, 
or solving a thousand and one other prob- 
lems that have cropped up during the war 


with smooth 
with oll th 
hat wil 
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MAKING A MODEL 


Planks are glued into 
blocks ino specially 
designed press (left 
foreground in the view 


at right) to moke the 
hulls at Carderock. Then 
they ore fed into the 
profiling machine shown 
in the left background 
and in the view below 


Transverse bite token out 


of the blocks by 


but truing of lines is 


js conform to specifi 


done, as at right, 
ations within 01 


dowels and hot, waterproof, resin glue, then 
consolidated into rigid blocks in a glue press 
capable of exerting a pressure of 1,200,000 
pounds. These blocks are fed into a model- 
profiling machine, where rotary cutters take 
transverse bites. Precise truing of hull lines 
follows by hand. 

Once completed, a model is floated through 
a channel into a 1,330-foot testing-basin 
building that is the heart of the whole plant. 
‘The huge tunnel-like enclosure has a barrel- 
arch roof of reinforced contrete hinged at 
three places to allow for expansion or con- 
traction. 

Along one side runs a deep-water basin, 
big enough to accommodate models of the 
largest battleships; extending out from it, 
beyond a caisson, is a shallow basin for 
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rotary 
cutters in the profiling machine to rough-shape hulls, 


inch 


models of tugboats, river boats, and kindred 
vessels. Should the towing carriage on the 
deep-water basin need an added run to work 
up speed for special tests, the caisson can 
be removed, allowing the shallow channel 
to serve as a runway. 

‘The shallow basin also connects with a 
U-shaped turning basin used to test the 
turning and maneuvering characteristics of 
a model. For this the towing carriage 
speeds up along the shallow basin on a 
straight run and releases the model, which 
is propelled around the bend under the 
guidance of its own rudder. The entire tun- 
nel is plunged into darkness, and movie 
cameras on an elevated platform follow tar- 
get lights to record the movements. 

Finally, there is a high-speed basin where 
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models of motorboats, seaplanes, high-speed wear so painstakingly, that the towing mo- 
vessels, pontons, and friction planes are tion will remain uniform throughout. Any 
put through their paces. This channel, now side movement or speed irregularity will 
21 feet wide, 10 feet deep, and 1,168 feet upset the results registered on sensitive dy- 
long, will eventually be extended to about namometers that measure resistance, torque, 
400 feet. Its towing carriage is designed and thrust, and what looks like an incon- 
to hit a maximum speed of 30 knots. sequential discrepancy in the model may 
‘These towing carriages are real engineer- ror of the first magnitude 
ing feats. The chief headache in setting up sel. For this reason, models 
a model basin is to build all the parts in- built in the basin’s shops conform to speci- 
fluencing the towing point to such close tol- fications within .01 inch, whereas a large- 
erances, and then to control their warp and ship may deviate from design dimen- 
sions by as much 
as six inches. 
Every factqr that 
might conceivably 
interfere with the 
smooth running of 
the towing point is 
controlled with all 
the skill Navy en- 
gineers can muster. 
First of all, the re- 
inforced concrete 
walls on which the 
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we.FITTING OUT THE HULL FOR TESTING 


Though towing yields 
much data, electric mo- 
tors ore installed (left) 
for additional tests. 
These motors are con. 
trolled by a theostat set 
in the towing carriage 


Weights are added to the hull to float it at the water Once completed, the model is floated through 
line, indicated by the mark on the bow, and shifted for narrow channel into the testing-basin building 
proper trim which is measured accurately with a level where it ix fastened onto the towing carriage 


carriage rails rest were carried down to 
bedrock. The tracks themselves are mi- 
racles of precision machining and track- 
laying skill. Vertical variation nowhere ex- 
ceeds plus or minus .005 inch, nor is lateral 
variation any greater. 

Fitted into position with microscopic and 
electrical checks, the tracks are fastened so 
securely that the vertical deflection in the 
top surface of any rail when a carriage 
wheel passes over or adjacent to a given 
point is never more than .001 inch. If you 
were riding on a railroad train over tracks 
of such precision, you would actually not 
be aware of movement, so smoothly would 
you be traveling. 

‘The Carderock rails were even laid to 
follow the curvature of the earth's surface 
so that the influence of gravity would re- 
main constant. It took upwards of 15 
months just to complete these runways, but 
in return for their pains Navy engineers 
got a towing point which, when the building 
has settled firmly, may yield dynamometer 
readings accurate to .01 pound. 

‘The larger of two towing carriages span- 
ning the deep-water basin is a weird mesh 
of silvery tubes, fantastic enough to give 
Buck Rogers an inferiority complex. Some 
of these pipes come together at 10-member 
spherical joints, and all enclose one vast 
connected space which is emptied of air and 
filled with nitrogen to prevent corrosion. 
The network itself is constructed in the 
form of an isosceles triangle, with its base 
running along the main rail and its apex 
resting on the steady rail. 

The track system is virtually monorail, 
for the carriage's center of gravity is close 


OBSERVING A HULL‘S JOURNEY THROUGH THE BASIN 


EDDIES. Characteristic wave formations, 


these at the bow, devolop while the model is towed. 
A stroboscopic camera photographs them for analysis 


such os 


to its base, and the greater burden of its 
weight—72,800 out of 85,400 pounds—rests 
on the main rail, supported by four flange- 
less driving wheels attached to the base 
girder. There are also four pairs of hori- 
zontal guide wheels which bear against op- 
posite sides of the rail head and keep the 
vertical driving wheels from swerving. The 
carriage can be accelerated and decelerated 
with amazing smoothness and leveled off to 
uniform motion at speeds as low as .1 knot. 
‘The designers’ goal was a speed that would 
show no variation greater than .01 knot 
under operating conditions. 

In operation, a model, sometimes weigh- 
ing as much as 3,000 pounds, is fastened to a 
towing link and bracket hanging down from 
a towing dynamometer of the floating-frame 
welghing type. Starting at one end of the 
basin, the carriage gradually attains the 
speed required. As it is towed, the model 
develops its characteristic wave formation 
and induces a steady flow of water in con- 
tact with its wetted surface. Wave forma- 
tions may be recorded for analysis by a 
stroboscopic camera, while resistance is 
registered on the dynamometer. 

In determining the power required to 
drive a ship at a given speed, two types of 
resistance must be considered. Frictional 
resistance, induced between a hull's wetted 
surface and the passing water, accounts for 
most of the resistance at low speeds. But 
at higher speeds another type of resistance, 
called “residuary,” due chiefly to waves pro- 
duced at bow and stern, becomes extremely 
important. Carderock engineers, by sub- 
tracting frictional resistance from the total 
resistance registered on their dynamome- 


GRAPH. Seated on the carriage ot a revolving 
ord- 
istonces induced by hull's movement 


drum, this operator watches dynamom 
ings of the r 
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ters, arrive at the residuary resistance, 
which is markedly affected by the hull con- 
tours they are studying. 

However, towing the bare hull will not 
yield all the essential data about a model— 
it must also be ascertained how resistance 
is increased by the drag of eddy currents 
around bilge keels, propeller-shaft supports, 
rudders, and other projections, as well as 


GIVES VITAL SHIPBUILDING KNOWLEDGE 


SULPHUR STREAKS. To establish the effi 


holes are bores 


Two poirs 
guide wheels ot each end 


vertical drivin 
in the main rail. 
Four driving wheels run 
on the main rail and two 
Is run on the steady 
roll, os is shown at the left 


ney of hull forms, 
and a solution of hydrogen sulphide 
escape during the towing. Surface streaks follow the lines of flow 


. TRACKS 


by the actions set up by the 
screws themselves. For this 
phase of the research, the 
model is fitted out with ap- 
pendages, given further tow- 
ing tests, and then finally 
rigged out for self-propul- 
sioa with electric motors and 
screws. 

‘The speed of these motors, 
which also function as dynamometers to 
register torque and thrust, is controlled by 
a rheostat operated by the man at the car- 
riage’s recording mechanism. This opera- 
tor’s job is to bring about a balance between 
the model's speed and the speed of the car- 
riage, so that the model will be entirely un- 
der its own propulsion during the register- 
ing period although it remains attached to 
the towing point. When 
this balance has been at- 
tained, two more opera- 
tors, lying on platforms 
near the water's surface, 
take readings from the 
dynamometer scales on 
top of each motor. 

‘To round out their pic- 
ture of new ship design: 
Carderock experts en- 
gage in a whole series of 
supplementary studies. 
They have a 142-foot 
model basin in which they 
can test special forms, 
stability, launching, and 
unusual hydrodynamic 
problems. They are per- 
fecting plans for a 60- 
foot circulating water 
channel for keeping a 
model stationary while 
they observe it through 
a glass window. 


of horizontal 


allowed to 


87 


PARACHUTE BOMBS are be- 
ing used with deadly effect by 
the Royal Air Force in its 
raids on industrial and mili- 
tary areas in Germany. This 
type of explosive permits the 
hedge-hopping tactics so dis- 
concerting to ground defenses, 
since the parachutes delay ex- 
plosions long enough for planes 
to get out of range of the blast. 
Another advantage of flying 
low is that it is almost impos- 
sible for the plane to miss its 
mark. The photograph at the 
right, recently taken at a RAF 
bomber station, shows one of 
the new big bombs just before 
it was loaded in a Hampden. 
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FASTEST FLYING BOAT to 
be built in this country, if not 
in the world, is the U. S. 
Navy's P4Y-1, which is going 
into production at the New 
Orleans plant of Consolidated 
Aireraft. Developed by Con- 
solidated as Model 31, the 
new patrol craft uses the 
same Davis wing design as 
the Liberator bomber, with 
the same span of 110 feet. 
Two 2,000-horsepower Pratt 
& Whitney engines give it a 
cruising speed above 158 
miles an hour. The new plane 
is intended for cargo missions 
as well as for combat duty, 
and is designed to carry a 
crew of seven, 


HOW TO DODGE A BOMB is described 
by Capt. Reade Tilley of the U. 8. Army 
Air Forces, who learned the trick in 
raid-battered Malta. A pencil or straight 
stick is aimed at the falling bomb like 
a pistol, as shown in the drawing at the 
left, and held stationary. If the bomb 
seems to drift upward or to one side, you 
are all right; but if it begins to drop out 
of sight, start running to either side or 
to the rear—and fast! 


SAFE 
Mi SEEMS TO 
TO RIGHT OR LEFT, 


DANGER 
1F 80MB TENDS TO DROP 
Our OF siawT, IT WILL. 

Errwem wit YoU OR LAND 
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Paper Parachutes Carry Supplies 
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FOLD TWO OUTSIDE 
EDGES IN TO CENTER 


FOLD MORE COMPACTLY— 
NOT TO EXCEED IO WIDE 


COIL SHROUD LINES 
(ON GATHERED ENDS. 
PERMIT KNOTTED ENO 
TO EXTEND & 


ROLL TIGHTLY 
FROM TOP END. 
SHROUD LINES. 
FOLDED INSIDE 
FINAL TURN 


FINISHED 
APPEARANCE OF 
ROLLED CHUTE 
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ARACHUTES made of a strong and re- 

silient paper known as Para-Crepe have 
been designed for the dropping of emergen- 
ey supplies such as food, water, medicine, 
and clothing. Tests have shown that the 
chutes open in from one to three seconds, 
make accurate descents from low altitudes, 
and can handle loads up to 50 pounds. A 
product of the Dennison Manufacturing 
Co., of Framingham, Mass., the sturdy 
chute can be refolded as shown in the draw- 
ing and used again. It weighs less than a 
pound and a half and helps to conserve 
silk for regular chutes, 
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RECOGNITION OF SHAPE 
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ANATOMIC CROSS SECTION 
OF THE 
PITUITARY GLAND 
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FOOT, KNEE, 
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HEAD, EYE 
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INSIDE YOUR SKULL IS THE GREATEST MACHINE 


IN THE WORLD. HERE’S WHAT SCIENCE HAS DISCOVERED .. 


Drawings by JOHN GILMORE 


AN a phrenologist analyze your charac- 

ter by examining your head? New evi- 
dence convicts him as either a victim of de- 
lusion or a deliberate faker. For it throws 
out of court his cherished diagrams that 
neatly divide a human brain into centers of 
“combativeness,” “wit,” “secretiveness,” and 
32 other emotional and perceptive faculties. 
One of the most significant advances of 
the past few years, according to a leading 
neurologist—Dr. J. F. Fulton, of Yale Uni- 
versity—has been the development of ways 
to find out just what the different parts of 
the brain do. With such laboratory subjects 
as the higher apes, a selected portion can be 
painlessly removed, to see how the animal 
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acts without it. Observations of the effect 
of human brain injuries, and of operations 
for tumors on the brain in which part of it 
is lost, help to complete the picture. Some 
of the results of these studies appear in the 
authoritative drawing above. True seats of 
the brain's functions occupy places far re- 
moved from the imaginative conceptions of 
phrenologists. This explodes their only re- 
maining claim to scientific knowledge; since 
their hypothesis that the brain and skull 
necessarily correspond in shape—a required 
condition to make an external “diagnosis 
practical—has long since been proved false. 
Modern electrical and optical instru- 
ments, including the superpowerful electron 
microscope, are solving long-standing my: 
teries of the brain and the nerve network of 
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which it is the master. For example, a mi- 
croscopic metal electrode can now be in- 
serted in various parts of an animal's ner 
ous system, reports Dr. D. W. Bronk, pro- 
fessor of biophysics at the University of 
Pennsylvania. Not only does it record the 
passage of nerve impulses, but also the sup- 
ply and consumption of oxygen during the 
excitement and subsequent recuperation of 
a nerve cell. The practical importance of 
such studies, Dr. Bronk points out, is shown 
by their close relation to the “blackout” or 
momentary unconsciousness of an airman 
pulling out of a steep dive, and to the prob- 
lems of oxygen supply for stratosphere fly- 
ers. More basic in application, the electron 
microscope reveals the molecular architec- 
ture of isolated nerve cells. 
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THE PITUITARY IS THE 
BODY'S “MASTER” GLAND 


Located deep in the head is 
the body's “master gland, 
the pituitary, which has a 
strong influence on repro- 
duction, sex characteristics, 
weight, and height. Faulty func- 
tioning may make a person a giant 


or a midget. As yet, science has ex- 
plored only the anterior lobe of the 
pituitary, the cellular structure of 
which is shown above. Most of the 
above-named functions are condi- 
tioned by this lobe. Little is known 
of the gland’s posterior lobe other 
than that it secretes pituitrin, a sub- 
stance with many mysterious uses. 


.... asout HOW YOUR BRAIN WORKS 


Nature's greatest achievement, the human 
brain, wears a thick armor of bony skull 
for its protection. Through nerve fibers 
that radiate by way of the spinal column 
to all parts of the body, it performs three 
outstanding functions. 

First, the brain automatically drives body 
machinery too vital to be left to voluntary 
action. All the knowledge, manual skill, or 
artistic ability you possess would be useless 
if you absent-mindedly forgot to breathe, 
to make your heart pump blood, or to digest 

our meals. Therefore, impulses from your 
brain take care of these responsibilities 
without your even being aware of it. 
and “motor” functions com- 
prise another part of the brain's manifold 
duties. Like an Army communications cen- 
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p 
jer Your gray matter constant- 
\ ly receives reports from the or- 
* gans of the senses—vision, 
hearing, smell, touch, and the 
rest. In turn, it dispatches or- 
ders for appropriate muscles to 
|. go into action. Your ears sig- 
t nal that a heavy motor vehicle 
is approaching; your eyes in- 
form the brain that it is your 
bus, and that it has stopped. 
Deciding that you may safely 
get on, your brain commands 
an enormous number of mus- 
cles in your legs and arms to 
contract in the right order to 
} put you aboard. Here is a 
process of conscious thought, 
| faster than a stop watch can 
time. On occasion, the nervous 
| system can work even more 
rapidly, as in the classic exam- 
ple of accidentally touching a 
burning-hot stove, “Emergen- 
cy!” comes a flash from the 
| nerve-cell plates beneath the 
skin. Before you realize it, 
you have jerked your hand 
away. Short-circuited in the 
spinal column, the urgent mes- 
sage has been transmitted di- 
rectly to the muscles that will 
save you from serious injury. 

Highest of all the human 
brain's functions is its service 
| as the seat of intellect. Mem- 
ory serves as the library where 
every item of your experience, 

from earliest childhood, is pi- 
geonholed for reference. Sowell 
thumbed are some of the vol- 
umes that you know them by 
heart—how to walk, to drive a 
car, and to carry out a myriad 
of simple, everyday tasks. 
| What psychologists call “con- 
ditioned reflexes” are simply 
acts that you have learned to 
perform automatically. When 
an unusual problem arises, 
judgment reasons from past 
happenings. Foresight, by sim- 
ilar reasoning, lets you prepare 
for future needs. 

Thousands of men for the 
armed services, at this mo- 
ment, are taking mental tests 
designed to reveal how their 
nervous systems fick. Hardly 
less important are the minds of 
civilians, whose judgment, rea- 
soning, and discrimination be- 
tween truth and propaganda 
ean also win or lose a war. 
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If he is physically fit, @ man will usually make a good soldier. 
But if he has a marked ability to reason and understand, h 


are taking is only one of about 150 different types of 
aptitude tests developed by psychologists to grade and classify 
both men and women being taken into the armed services 


The flyers below are being timed as they try their hands at a 
bimonval co-ordination test. A staff of more than 600 officers 
‘end nearly 7,000 men have been assigned to conduct various 
tests of this kind at reception centers throughout the country. 
In the meantime, medical science is furt stigoting the 
of just how the brain controls the body's co-ordination 


POPULAR SCIENCE 


HOW THE SENSORY-MOTOR SEQUENCE WORKS 


The broi @ moss of nerve cells, connected 
by nerve fibers with nerve-cell' plates lo- 
coted under the skin or ottoched to muscles 
cond organs. All stimuli of the senses (sight, 
touch, smell, etc.) ore tronsmitted to the 
brain’ along’ fiber running up the spinal 
column, ye brain then sends out motor 
impuises olong one of mi fibers to the 
muscles ond organs, which react in oc- 
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THIS IS HOW THE SEQUENCE WORKS IN AN EMERGENCY 


@ stimulus troveling along @ sensory 
in the spinol cord to o motor fiber 
up to the brain. A quick mo 


SPINAL CORD 
MUSCLE CELL 


The drowing ot the left is on enlorged view 
of a microscopic nerve cell, with its mony 
fibers reoching out to cover os lorge on crea 
es po: le. Right, o si it view of @ mus- 
cle ‘cell shown in the process of contracting 
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Drawings by B, G. SEIELSTAD 


HE solid rock of the Palisades on the Hudson 

River opposite New York City is proposed as 
the site of a mighty underground air base to 
protect the vitally important Port of New York 
and serve as an impregnable headquarters for 
coastal defense. Conceived by George J. Atwell, 
prominent New York engineer, it would embrace, 
in addition to runways and hangars, docks in the 
Hudson River for the concentration of warships, 
a submarine base, Army airfield and supply serv- 
ices, a transport-plane service, and an embarka- 
tion port, as indicated in the plan at left and 
in the cut-away drawing, in which the artist 
has uncovered the underground labyrinth, 

Hewn from the natural rock, this projected 
underground base would be a vast, concentrated 
war office and service building, It would include 
air-conditioning, water-supply, and sewage- 
posal systems; electric generators for power and 
light; and ample facilities for transportation, 
central control, and communications covering 
the entire Eastern seaboard. In additioa, it could 
serve as an air-raid shelter, with space for un- 
derground operation of war factories and storage 
of art treasures. 
ngineers and geologis 
the structure of the Pali 
for tunneling and underground-chamber con- 
struction, as well as a valuable source of trap- 

product for building concrete air- 

fields and highways. 


who have examined 
ades pronounce it ideal 
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DEVISED TO BEAT A 
JAP-MADE SHORTAGE 


Kapok, imported from the Dutch East 
Indies, bad important military uses 
as a lifebelt filler, shock absorber, 
and heat insulator. Here are some 
domestic materials to take its place 


KNowN commercially as typha, cattail 
fluff is being processed by the Burgess 
Battery Company of Chicago to replace 
kapok in heat and sound insulation and, 
because of its buoyancy, as padding for 
life preservers. The fluff is pulled off the 
cattail stem by hand, its waste matter 
removed by machinery, and the remain- 
ing fluff, shown being inspected at the 
right, is gathered in 50-pound bales for 
shipping. 


“MINCED” feathers also promise to help 
relieve the shortage of insulation and 
flotation material, especially as a filler 
for aviators’ clothing. In a process de- 
veloped by Dr. J. I. Hardy, of the De- 
partment of Agriculture, poultry feathers 
are put in a mill which breaks the barbs 
away from the midribs and cuts them 
into small pieces, Feathers are later 
separated from the midribs by blowing. 
Microscopic hooks in the material tend 
to make the feathers cohere. 


96 


ANOTHER flotation material, the equal 
of kapok in buoyancy, has been found 
in the floss of milkweed, which grows 
wild in vast areas of this country. The 
cultivation of milkweed for commercial 
purposes has long been the subject of 
experiment by Dr. Boris Berkman, a 
Chicago physician, who is now supply- 
ing the Navy with large amounts of the 
floss. Dr. Berkman's method of process- 
ing also produces such by-products as 
nitrocellulose, latex, and paper. 
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WITH JAVA IN JAPAN'S GRIP, 
KAPOK IS NOW UNAVAILABLE 


A photomicrograph of Bubblfil, showing how 
the finy air pockets are individually cop- 
tured in a string of light cellulose plastic 


No circus strong lady is this girl holding 
a bale of Bubblfil. Weighing about one 
ixteenth as much as an equal volume of 
this light material is intended to 
replace kapok in life suits and life rofts 


JUNE, 1948 


SUBSTITUTES 


MINCED FEATHERS 


MILKWEED 


BUBBLFIL 


CATTAILS 


BUBBLFIL is one of those substitutes 
that are proving themselves superior in 
many respects to the materials they re- 
place. It is the equal of kapok in flota- 
tion, and actually retains its buoyancy 
longer after prolonged immersion. A Du 
Pont product, Bubblfil consists of a series 
of tiny air pockets individually captured 
in a string of light cellulose plastic. It 
is considered especially promising for 
use in life rafts and pontons, for should 
it be hit with bullets or bits of shrapnel, 
the puncturing of a few of its millions of 
air pockets will have little effect on its 
buoyancy. Its resilience should also make 
it useful as a shock absorber in planes, 
tanks, and other war vehicles. Foamglas 
(November, 1942, p. 49) is another “bub- 
ble-made” material with a high heat- 
insulating and flotation value. Its lack 
of flexibility, however, gives it different 
applications. 


Equal to kapok in buoyancy, Bubbifil su 
posses the original material in its a! 
ity to stoy afloat after long immersion 
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Special olloys go into mammoth mor 
these made by General Electric. They will transmit 
power from ships’ turbines to the propeller shafts 


engine, fashioned to exact size and com- 
pletely finished in one operation. Its rim 
consists of an alloy especially suited to 
holding an accurate seating surface. Its 
cap merges over into another alloy, adapted 
to resist high temperature. And the stem, 
made of a third alloy, resists wear as it 
moves back and forth through its guides. 
Here is just suck a problem as a designer 
may turn over to a metallurgist to solve. It 
won't be an easy one. For one thing, the 
alloys must expand and contract at the 
same rate, or strains may break the piece. 
But producing such tailor-made combina- 
tions, where none are already known, is the 
metallurgist's job. From what has been 
called the Iron Age, we have progressed 
into the Age of Alloys. Within recent years, 
it is said, no less than 10,000 new blends 
of metals have been discovered. 
Probably the most out-of-the-ordinary al- 
loy, employed in radioactive spark plugs 
currently available for passenger cars and 
motor trucks, has been developed by the 
Firestone Tire and Rubber Company. Nickel 
ard a minute quantity of polonium, a mem- 
ber of the radium family, serve as the ingre- 
dients. Drawn into wire, the odd mixture 
forms the points of the plug. Since the 


[esi an exhaust valve for an airplane 
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Alchemists of the 


polonium ionizes the intervening particles 
of gas, or makes them conductors of elec- 
tricity, a spark jumps the gap with ease. 
This favors quick starting, even in cold 
weather and with a low battery. Also, the 
catalytic or reaction-promoting effect of the 
special points is said to aid combustion, giv- 
ing increased power and fuel economy. De- 
spite the fact that increasing pressure ordi- 
narily shortens the distance an electric 
spark can leap, the radioactive plugs are 
reported to operate reliably under extremely 
high compression—a quality that may help 
to improve the efficiency of engines for to- 
morrow’s cars. In contrast with other ele- 
ments born of radium, polonium emits only 
harmless rays, and the plugs may be han- 
dled, pocketed, or worked over in complete 
safety. 

Whirling vanes grow red-hot under the 
constantly rising temperature and pressure 
of steam fed to modern turbines. The blades 
must fit within exacting tolerances for effi- 
ciency, and resist any tendency to “creep” 
or yield to terrific heat and strain, Alloy 
steels containing molybdenum, tungsten, or 
vanadium maintain food strength up to 
about 1,000 degrees F. But this safety limit 
now is being crowded. Operating at the rec- 
ord thermal efficiency of 33.5 percent, from 
coal to electricity, a big new Indiana power 
station consumes steam at an initial tempera- 
ture of 940 degrees and a pressure of more 
than a ton to the square inch. Since there 
is no reason to believe that this is a limit, 
new alloys good up to 1,100 degrees are 
being developed and will be available after 
the war. 

Another alloy known as Kovar, originally 
developed as a metal sealer for electronic 
tubes, has been adapted to measure heat in 
plane engines and wings by electrical resis- 
tance. When war demands depleted the sup- 
ply of a special metal alloy used to make 
plane thermometers, Westinghouse metal- 
lurgists, by making minute changes in the 
ingredients and process of Kovar, arrived at 
an alloy that has the required properties of 
resistance. Four 13-pound ingots were pro- 
duced, each of which has enough Kovar to 
make thermometers for 20,000 four-motored 
bombers. 

Coming closer home, it matters a lot to a 
man and his disposition how smooth a shave 
he gets from a razor blade. Steel alloyed 
with chromium and vanadium makes a 
good blade—but these ingredients have be- 
come increasingly hard to get. Fortunately, 
metallurgists have found that more abun- 
dant “mixers” for alloy steel—molybdenum, 
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to Arm Our Fighting Men 


Melting Pot Make the Material Fit the Job 


manganese, and silicon—serve the purpose 
as well, if not better. Similar alloys make 
fine chisels and axes. 

Other special purposes requiring tailor- 
made alloys include bits of hardware to re- 
pair human bones; nonsparking tools for 
workers in powder mills; plugs of low melt- 
ing point for fire-fighting sprinkler sys- 
tems; instruments practically unaffected by 
temperature for precision measurements; 
and apparatus capable of withstanding cor- 
rosion of all sorts, from sea spray to pow- 


‘and then solidify. Photomicrograph 
at right shows homogeneous crystal mixture 


IM MOLTEN STATE, MANY WHEN THEY COOL AND SOLID- 
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AND COPPER (CuMg OR CuMg,) _ EXAMPLE: BASBITT METAL (TIN,LEAD, 
BING, ARSENIC, ANTIMONY) 
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erful acids. By blending metals in the right 
proportions, and by suitable heat treatment, 
a skilled metalworker obtains just the de- 
sired degree of hardness, softness, ductility, 
structural strength, machinability, and all 
the other factors that suit an alloy to its job. 

‘More than half of the chemical elements 
are metals—a goodly assortment to start 
with, Just as primeval forces of nature left 
some of them in a pure or “native” state, so 
natural alloys have been found—for ex- 
ample, combinations of silver with gold and 
copper. But by far the majority of pure 
metals, and likewise of alloys, have been 
created by the artifices of man. 

Just what is an alloy? Copper, tin, and 
zine are not alloys, but elementary metals. 
Bronze and brass are true alloys, produced 
by blending copper with tin or with zinc. 
In other words, alloys are hybrid metals. 
‘As used today, the word “alloy” might be 
defined as a solid metallic substance con- 
sisting of a solution, a chemical compound, 
or a reasonably uniform mechanical mixture 
of a metal with one or more other metals or 
nonmetals. Note that this definition is broad 
enough to include ordinary steel. Until 
recently, all alloys came from the melting 
pot, which yields examples of each type. 

‘Most metals readily dissolve in each other 
when liquefied by heat, Let them cool and 
solidify, and you are likely to have a “solid 


solution”—a crystalline blend in which the 
ALUMINUM AND 
ALUM 
NUR LEAD, MOLTEN, WILL 


NOT MIX DUE TO EX- 
‘TREME DIFFERENCE IN 
SPECIFIC GRAVITIES 


STANDARD METHOD 


MAKING AN “IMPOSSIBLE” ALLOY 


identity of each ingredient has vanished. 
Certain pairs, like copper and nickel, form 
solid solutions in any proportion. Monel 
metal, a corrosion-resisting alloy for kitchen 
sinks and industrial purposes, contains about 
three parts of copper to seven parts of 
nickel. Five-cent pieces formerly were made 
of three parts of copper to one of nickel. 

To make steel, carbon is dissolved in 
molten iron. If this blend cools slowly, the 
carbon will form separate granules and the 
resulting metal will be soft. But if a white- 
hot solution of carbon and iron is “quenched,” 
or suddenly chilled, it solidifies too quickly 
for the carbon to separate, and the product 
is a hard steel—like glass, a supercooled 
“liquid.” By varying heat treatments, steel 
of any desired characteristics may be ob- 
tained. 

Metals like aluminum and lead cannot be 
mixed successfully while molten, because 
the lightweight aluminum persistently floats 
‘on top of the heavy lead, Nevertheless, an 
indirect method does the trick, according to 
a recent report to the American Society for 
Metals. To make an aluminum-lead alloy, 
the lighter metal first is alloyed with tin. 
Upon reheating, the tin melts first, forming 
liquid pools amidst a treelike pattern of 
solid aluminum. Now molten lead, poured 
over the porous mixture, seeps through it 
and displaces the tin, which escapes through 
a hole at the bottom of the vessel. Like 


». 
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RESULTING IN~ 
GOT Is SOLID 
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soft steel, this offers an example 
of a nonuniform alloy. Another is 
Babbitt metal, used for machine 
bearings, which contains a variety 
of ingredients. The mechanical 
mixture contains hard particles 
which take most of the load. As 
the bearing wears, these are 
pressed back into the softer ma- 
trix, so that the surface always 
remains smooth. 

Some of the alloys that come 
from the melting pot are neither 
solutions nor mixtures, but definite 
chemical compounds, An atom of 
copper may permanently combine, 
for example, with either one or 
two atoms of magnesium, form- 
ing compounds represented by the 
chemical formulas CuMg and 
CuMg:. In this case, the propor- 
tions of the combining metals are 
absolutely fixed, 

More recently, two ways of 
making alloys without melting 
the ingredients have been dis- 
covered. In one of them, called 
“powder metallurgy,” pulverized 
ingredients are intimately mixed, 
and then heated in furnaces at a 
temperature below the melting 
point, until they coalesce. This 
‘scheme has been applied to make 
materials like tungsten carbide, 
which forms extremely hard in- 
serts for the cutting ends of ma- 
chine tools. Three powders are 
used—tungsten, carbon, and me- 
tallic cobalt, the last serving as 
a binder. 

Electrodeposition, akin to elec- 
troplating, now offers a way of 
making alloys without heat. Its 
novelty lies in plating more than 
one metal at once. Steel hard- 
ware, for instance, may be plated 
with brass, from a solution sup- 
plying the metallic ingredients of 
the alloy. Electric outlet boxes 
are protected from rust by de- 
positing a zinc-cadmium alloy 
upon them. Some modern bright 
nickel plating owes its brilliance 
to the fact that chromium has 
been used along with the nickel. 
‘While many such alloys can be 
made by furnace processes, the 
electrodeposition method is much 
simpler and cheaper. 

Made into alloys, metals often 
take on entirely new properties. 
Tests show that adding a teacup 
of silver to a ton of copper makes 
an alloy that conducts electricity 
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Polonium, a member of the radium family, is alloyed with 
to form the points of this sper plug. lis rays promote quick 
tfarfing by lonlcing the porticles of gos belween the, points 


In "powder metallurgy,” alloys are made without melting the 
i nts. Here pulverized tungsten, carbon, and metallic 
cobalt are being mixed in a ball mill to make tungsten carbide 


Flexible cast iron is another marvel of modern metallurgy. 
This spring wos cut from @ cylindrical casting of Meehanite 


Metol, a material being used by the Cooper-Bessemer Corpora- 
fion in Ohio for castings such os crankshafts for Diesel engines 
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New alloy steels that retain 
their strength up to 1,000 
degrees F. make possible the 
use of steam ot high pressure 
ond high temperatures 
turbines for efficient genera- 
fion of electric power. At 
the right, hundreds of feet 
of olloy-stecl piping, orc- 
welded at the joints, carry 
steam from boilers to tur 
bines in a big new Indiana 
powerhouse. 8 

two turbines which operate 
5 0 unit on steam with on 
tomperature of 940 
and @ pressure of 
han a ton to the inch 


are the 


just as well, and is twice as heat-resistant, 
as plain copper. Aluminum and gallium, a 
rare metal soft enough to be cut with a 
knife, make a bizarre combination. Alumi- 
num does not melt below 1,200 degrees F., 
nor does gallium below 85 degrees. Melt 
the metals together, however, and the alloy 
will stay liquid after it has cooled! Con- 
versely, mercury, the only liquid metallic 
element, forms a hard and permanent 
amalgam, or alloy, when it is mixed with 
silver or gold to fill a tooth. 

All the skill of the alloy makers has now 
been called upon to meet the emergency of 
war. Imported luxuries such as tin, chromi- 
um, and tungsten can be used only sparingly, 
if at all. Consider that a 37-mm. antiair- 
craft gun uses up a ton of copper in every 
20 minutes of firing, and it becomes plain 
why a formerly abundant metal has become 
scarce. So has nickel, the alloying in- 
gredient of guns and of armor plate. Mili- 
tary needs tax the mines of the United 
States, one of the world’s richest countries 
in natural resources, for every metal—with 
the notable exception of lead, of which we 
have enough, and of a few minor elements. 

‘Therefore lead alloys, serviceable in thin- 
ner sheets than pure lead, today vie with 
copper for roofing and flashing. Indium, an 
unfamiliar but plentiful domestic metal, now 
makes a valued ingredient of bearing alloys. 
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“Tinless bronze," containing silicon, replaces 
a desperately needed metal with the most 
abundant element, next to oxygen, on earth. 
Silver solder, containing lithium metal, has 
been found a superior material for brazing 
tungsten-copper electrical contacts. 

By far the greatest innovations, however, 
have taken place in the kingdom of steel. 
Available alloy ingredients, and war needs, 
both have been shifting so erratically that 
mills have been fortunate to keep just a 
jump ahead. No sooner was a threatened 
manganese shortage averted than vanadium, 
chromium, and even home-mined molybd 
num took their turns on the ration list. 
Metallurgists had to juggle their alloy 
formulas to suit. 

“Lean” alloy steels, also known as na- 
tional emergency or “NE” steels, have now 
come to the rescue. By urgent Government 
request, metallurgists have developed a 
series of steel formulas that pare to the 
limit the use of scarce materials formerly 
often employed in wasteful quantities. The 
result is said to equal or excel previous 
metals for all except a few special purposes. 
At least half of all the alloy steel being 
made today is NE steel, and thousands of 
tons of other ingredients are being con- 
served for uses where they are indispensable. 

These difficulties, however, have not kept 
the United States from reaching a steel- 
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production rate of 89 million tons a year— 
a little less than twice the combined pro- 
duction of the Axis countries. 

Steels containing small amounts of alloy- 
ing metals are finding uses undreamed of a 
year ago. One of the most outstanding is to 
be found in aviation, where a steel with less 
than two percent of alloy metals has been 
substituted for aluminum alloy in the con- 
struction of combat training planes. This 
substitution has made available large quan- 
tities of aluminum for heavy-bomber con- 
struction where the saving of every pound 
of weight means that just that much more 
fuel and bomb load can be carried. 

During the first World War, the Germans 
were said to have replaced brass with steel 
in making cartridge cases. When shortages 
of copper and zinc began to occur in this 
country, people asked, "Why don’t we do as 
the Germans did?" Investigation showed 
that while the Germans had made the re- 
placement, they had done so with only 
limited success, For barrage action and 
other uses, steel cases were found to be a 
failure. In the intervening years no nation 
was able to solve the problem of how to 
make steel cases for all guns—until last 
summer, Details can not be given for ob- 
vious reasons, but we can now boast that 
our Army metallurgists have done the im- 
possible—for today an amazing torrent of 


Turbo-superchargers that enable warplanes to fly 0 
veloped over a period of 20 years. Driven by searin 
fit ct high temperatures, saddest 


steel shell cases is pouring out of this coun- 
try into the various theaters of war all over 
the world. 

Cast iron, too, has profited from recent 
research. Probably the last quality a lay- 
man would expect in cast iron would be for 
it to be flexible, rather than brittle. Yet an 
improved form, called Meehanite Metal, is 
just that. Crankshafts made of. it supple- 
ment the use of forged steel in heavy-duty 
Diesel engines. To convince skeptics, a 
block of the metal has been cut to form a 
coil spring about 10 inches long and two 
inches in diameter. It can be stretched or 
bent double, returning each time to its 
original shape. 

After the war is won, alloys released from 
martial tasks will transform the objects 
of everyday life. The lightweight metals, 
aluminum and magnesium, will be more 
plentiful than ever before. Their alloys, 
now reserved for building warplanes, will 
then be able to compete in a big way with 
other structural metals. Combinations of 
little-known metals, worked out to fill im- 
perative war needs, will challenge the 
dominance of long-accepted materials in all 
civilian fields. And many a newly devised 
alloy, shelved for the duration because of 
prior wartime needs for its ingredients, will 
come out of hiding to enrich our supply of 
materials for beauty and utility. 


+ fantastic heights are made of special all 
-hot exhaust gases, impeller blades must 
‘orgers are assembled at a General Electric plant 


HEALTH BOMBS that exterminate disease-carrying in- 
sects are being furnished to our troops stationed in 
jungles. Each bomb—actually a liquid-insecticide spray- 
er designed to combat such diseases as malaria and yel- 
low fever—can fumigate 150,000 cubic feet of space, or 
the equivalent of 240 Army pup tents. The insecticide 
was developed by Dr. L. D, Goodhue, a chemist in the 


Department of Agriculture. 


A TANK-CARRYING SHIP, fitted with a 
huge door in the bow through which mecha- 
nized equipment can be quickly loaded and 
discharged, is the latest type of vessel de- 
signed for use in landing operations. Shown 
at the lower right are two of a fleet of six 
recently launched at the Philadelphia Navy 
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A TRENCH KNIFE in which a 
nonslip grip of corrugated 
rawhide replaces the bronze 
handle and studded guard of 
the Army's previous model 
is designed to conserve metal. 
Known as the M-3, the new 
knife has a 6%-inch blade of 
high-quality steel, and is in- 
tended for hand-to-hand com- 
bat. It is carried at the hip 
in a leather sheath whose 
lower tip can be tied firmly 
to the leg with a thong. It is 
reported that the knife will 
soon be placed in quantity 
production, 


Yard. Empty, the boats in the photo are 
drawing about two feet of water. When 
fully loaded, they will draw about eight. 
‘The capacity of these ocean-going landing 
boats considerably exceeds that of the 
barges previously used in amphibian war 
(P. 8. M,, Feb. '43, p. 97). 
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CAN YOU SEE THROUGH THESE OPTICAL TRICKS? 
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1 When the arrow falls, on 
ich letter will it drop? 
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How many turns 
coround the pole 
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'HESE eye teasers are not as 

easy as they look. So study them 
carefully before you jot down your 
answers. And, of course, you are 
not to use a ruler nor, in the case of 
the barber-pole test, to count with 
your fingers. Just use your eyes. 
‘When you have all your answers, 
compare them with those below. 
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5 Pick out the di 
cle; then the nickel-sized one 
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6 One of the four horizontal lines shown 
obove is curved. Can you tell which one? 


7 Which of the three dotted 
lines above is the longest? 


A STEEL FAN, to be attached to an army 
rifle or similar type of firearm as a means 
of protecting a soldier's face from enemy 
bullets or flying pieces of shrapnel, has 
been invented by Alfred Mendel, of New 
York, A recess in the stock of the gun 
houses the folded fan, which lies flush with 
the stock so as to offer no inconvenience in 
the handling of the weapon. When the fan is 
raised to a protective position, the soldier 
sights the gun through small openings in 
the middie segments of the fan. The in- 
ventor points out that while a soldier's head 
is covered by a helmet, and the rest of his 
body is often protected right up to his chin 
by earthworks, his face is usually exposed. 
This highly vulnerable spot would be 
shielded by the proposed fan. 


BODY BOATS are ingenious carriers which sappers 
of the Soviet army are now using for crossing lakes 
and rivers where no other means are available. 
Each boat consists of a pair of wai 
waders at the top of which is an inflated tube that 
encircles the chest and is held in place by shoulder 
straps. Simple wooden paddles, loosely tied to the 
sapper's wrists so that he won't suddenly lose them 
in midstream, are the means of locomotion. The 
boats are constructed to allow enough freedom of 
movement for a fully equipped sapper to both kick 
and paddle his way across a stream, and can be 
quickly taken off upon landing. 


-high rubber 


BLIND LANDINGS with 
greater safety are prom- 
ised by a radio-beam and 
antenna system devised by 
Alfred Alford, of New 
York. A radiation is 
spread out in the form of 
a cone, the apex of which 
is at one side of the runway. A beam 
guides the pilot to a position directly over 
the runway. When the plane reaches the 
cone, it descends in a gentle hyperbolic 
curve, its wheels finally touching the 
the ground at the curve’s lowest point. 


COMBINATION OF 
WIND RESISTANCE, GRAVITY, 
CENTRIFUGAL FORCE, AND 
OTHER FACTORS Gives 
CABLE A SPIRAL SHAPE 


SWAMP SHOES, similar in construction 
and use to the ordinary snowshoe, are being 
used by German infantrymen for crossing 
swamplands, The shoes are built on the 
spot with long flexible sticks, which are usu- 
ally found in such areas. As shown below, 
the pattern of construction is a simple one. 
‘The sticks are merely laid crosswise, and 
then fastened with string, wire, or pieces of 
tough grass. A flat piece of wood is then 
attached to the center of each shoe to keep 
the wearer's foot from crashing through it, 
and the whole thing is tied to the soldier's 
boot with pieces of wire. As with snow- 
shoes, the wearer uses a straddle-legged 
technique in walking. 


CARGO PLANE 
FLIES STEADILY 
IN WIDE CIRCLE 


AIR DELIVERIES and pickups that can be 
made while the plane circles overhead are 
proposed by Verne R. Anderson, of Tucson, 
Ariz. A streamlined gondola is let down from 
the plane by a cable. As the length of the 
cable increases, the gondola tends to describe 
a diminishing circle at a progressively slower 
speed. When it is close to the ground it auto- 
matically lets out a small cable at the end of 
which is a rubberlike weight. Coming into 
contact with the ground, the weight acts as a 
drag, which further slows down the move- 
ment of the gondola and enables the ground 
crew to haul it down to earth by the small 
cable. After it is loaded—or unloaded, as the 
case may be—the gondola is released and 
pulled up by the plane, which then proceeds 
to its next destination. 


ALLISON V-I710-F 


‘Among th 


V-I710. 


ig four’ makes of power plants in American 
planes, the Allison (represented here by Model 
) is the most widely used liquid-cooled job. 
Allisons power such famous pencil-shoped U. 5. fighters 
8 the Kittyhowk, Airacobra, Lightning, and Mustang 


PRATT & WHITNEY DOUBLE WASP 


P. & W. air-cooled radials drive the big 
Uberator bomber and the far-flying Ma~ 
ravder. They also power the Thunderbolt 


The Trath About 
Our Aircraft Engines 


THE FINEST AIRPLANE POWER PLANTS IN THE WORLD TODAY 
ARE CARRYING OUR FLYERS TO VICTORY. HERE'S THE STORY 


OF THESE SUPERB MACHINES 
By JAMES L. H. PECK 
Aeeroes airplanes are winging their 


way over every theater of war in 

the spring offensive that is hacking 
at the heart and the outspread tentacles of 
the Axis octopus. With our flyers or those 
of our allies at the controls, greater num- 
bers of U.S. warplanes are in the air than at 
any other time in history; and, more than 
any other single factor, it is their superb 
power plants that are providing these fight- 
ers and bombers with their winning per- 
formances. 

The finest aircraft engines in the world 
are being built in this country—a fact which 
figures not only in the immediate air war 
but also in the general scheme of strategy 
and tactics. Of almost equal significance is 
the fact that these same power plants will 
insure the United Nations in general and 
the United States in particular commercial 
pre-eminence in the world’s airways when 
Peace comes. 

Tt is natural that we should enjoy this 
engine superiority, if for no other reason 
than that the airplane engine is an Ameri- 
can development. When the Wright broth- 
ers felt that they had learned enough from 
their early glider experiments to justify the 
building of a powered plane, they were un- 
able to obtain a power plant anywhere in 
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AND THE BIG JOB THEY DO 


the country. They designed and built one 
of their own in the Wright bicycle shop in 
Dayton, Ohio. It weighed 144 pounds and 
desivered only 12 horsepower, but the fact 
remained that, for the first time, an engine 
had been designed which was sufficiently 
powerful and light in weight to permit sus- 
tained flight. 

Today's miracle motors are sufficiently 
light and powerful to pull the 82-ton Doug- 
las B-19 7,750 miles at a hop (with Wright 
Cyclones), to hurtle the Lockheed Light- 
ning through the air at a speed well in ex- 
cess of 400 miles per hour (with Allisons), 
or to lift the huge Republic Thunderbolt 
into the stratosphere (with a Pratt & Whit- 
ney Double Wasp). ‘These three basic mili- 
tary engines literally pack the power of a 
locomotive into the space of a barrel. These 
packets of horsepower are concerned only 
incidentally with sustaining the planes in 
flight: they must keep ‘em flying under cer- 
tain conditions or circumstances which we 
refer to as “performance.” 

The plane and engine designers get to- 
gether to decide how fast, how high, how far, 
and with how much load a given airplane is 
to fly in order to fulfill its tactical purpose; 
then they work out a compromise with the 
horsepower available. The packages of pow- 
er they have to work with come in a wide 
assortment of shapes and sizes differing 
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PACKARD ROLLS-ROYCE 


‘As the power plont of the Warhawk 
fi his A id 


WRIGHT CYCLONE (R-3350) 


Four Cyclones carry the Flying Fortress 
on its devastating raids. Wright engines big The model shown, V-1650-I, 
4 serve the Mitchell, Vengeance, and Havoc off rating of 1,300 hp. 


THE MODERN AIRPLANE ENGINE IS A PUBLIC UTILITY 
AIR INTAKE~y 
INTAKE MANIFOLOS 


HEAT 
In high-altitude work, it gen- 
erates current to hect turrets, 
fying suits, and gun mechanisms 


the drawing at 
lane's hydrauli 


the engine cowling, and does other work 
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WHY SUPERCHARGE? 


At sea level, oir is compressed by the 
ht of the atmospher we it, ond 
oxygen molecules are packed closely 
together. Atmospheric pressure drives air 
into the carburetor, and oxygen is omple 
for combustion, At higher levels, pr 
reduced and there is less oxygen in o 
given volume of air. A superchar 

2 means of giving the engine arti 
respiration to help it breathe in thi 


principally in the number of cylinders each 
type of engine has and how these cylinders 
are cooled. 

‘They may be exposed to the air and ringed 
with a number of thin fins that serve 
to increase the cooling surface, or they 
may be encased in jackets containing 
water or a glycol solution that is cir- 
culated around the cylinders and other 
working parts. In the latter case, the 
liquid coolant is, in turn, exposed to 
the air as it is pumped through a radi- 
ator. The liquid-cooled engines which 
are now in service are of the V type 
and have two banks, or rows, of cyl- 
inders to form the sides of the V with 
the engine's crankshaft at the apex. 
Other types which are going into serv- 
ice, or are in the final experimental 
stages, are the W and X-shaped en- 
gines, The former consists of two V 
engines that are attached to each 
other's sides and have a single crank- 
shaft. The X engine is made up of two 
V engines set opposite each other with 
the crankshaft at their common apex. 

‘The V-type air-cooled engine 's com- 
ing into wide use, as is also the in- 
line type, having its cylinders ar- 
ranged in a single row. Great things 
are expected of another type of air- 
cooled engine having two rows direct- 
ly opposite each other and kno-vn as a 
“flat-opposed” engine. But the most 
popular and successful of the air- 
cooled family is the radial engine, 
whose cylinders are set like the spokes 
of a wheel around the crankshaft. 
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Radials may have one, two, or three rows of 
the spokelike cylinders staggered compactly. 

‘Whatever the shape or size of the power 
plants, engine manufacturers everywhere 
have a three-cornered philosophy which un- 
derlies their products. It’s a sort of formula: 
maximum horsepower/minimum weight + 
maximum horsepower/minimum space -+- 
maximum horsepower/minimum fuel con- 
sumption = efficient engine. 

Whether air-cooled or liquid-cooled, car- 
buretor type or Diesel, automobile or air- 
plane power plant, the internal-combustion 
engine of 1943 works on fundamentally the 
same principle as the ancient steam en- 
gine. In both cases heat is developed by 
combustion and the heated gas or steam is 
allowed to expand within a chamber which 
has one movable wall. The pressure forces 
this wall outward and this movement is car- 
ried through various kinds of mechanical 
linkage to the point where the movement 
can be put to work. In an airplane engine, 
the chamber where the combustion takes 
place is called the cylinder; the movable wall 
is the piston; the mechanical linkage con- 
sists of an articulating rod, or connecting 
rod, which is fastened to the engine crank- 
shaft to translate the straight up-and-down 
movement of the piston into rotary motion. 


MEAT-RADIATING FINS 


COOLANT. 
JACKET 


LIQUID-COOLED 
ENGINE 


Let us consider what happens inside the 
cylinder of an aero engine such as the 
‘Wright Cyclone. In principle, a single cyl- 
inder is an engine in itself. At the top are 
two ports through which the fuel-air mix- 
ture is drawn in and the burned exhaust 
gases expelled; these ports are sealed by 
valves that open and close in carefully timed 
movements as the vaporized fuel enters and 
as the gases are exhausted. The first of the 
engine's cycles is the intake stroke, during 
which the intake valve opens as the down- 
ward movement of the piston results in a 
partial vacuum and pressure from outside 
forces the fuel-air mix into the upper part of 
the cylinder. Next comes the compression 
stroke, during which both valves remain 
closed and the piston moves upward, com- 
pressing the fuel into an exceedingly small 
space. Just as the piston rises almost to the 
top, the tightly compacted charge is ignited 
by a flame from the spark plug; this results 
in a very rapid burning (not an explosion) 
and a consequent expansion that drives the 
piston back downward. Both valves remain 
closed, of course, during this power stroke. 
As the piston nears its bottom maximum 
and all the energy available has been gained 
from the fuel combustion, the exhaust valve 
opens to relieve the pressure and the piston 
rises in the exhaust stroke. The exhaust 
valve closes as the piston reaches its top 


maximum, and the intake valve opens again 
to permit the charge to enter the cylinder. 

To develop a more steady flow of power 
to the engine crankshaft, more cylinders 
are added and their power strokes so timed 
that the push is delivered to a single crank- 
shaft at different intervals. The more cyl- 
inders, the more continuous the flow of 
power. 

‘The lung through which our aircraft en- 
gines breathe is the carburetor, a device that 
mixes the proper amount of air with the cor- 
rect amount of fuel and atomizes this mix- 
ture into its most combustible form—a ratio 
of slightly more than 13 parts of atr to one 
part of fuel. Any other ratio results in 
either a rich or a lean mixture. The former 
condition causes incomplete combustion and 
some of the unburned fuel is drawn out 
through the exhaust. The lean mix brings 
about overheating. 

The engine's actual purpose, that of driv- 
ing the plane, is accomplished by the de- 
livery of the horsepower output to the other 
half of the power plant—the propeller. The 
prop screws its way through the air, pulls 
the plane along, and pushes the air back- 
ward in a slip stream, just as the wing gains 
its lift by defecting the air through which 
it moves, Thrust and lift give the airplane 
its performance, but they must overcome 
two enemies known as drag and weight. The 
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MAIN PARTS OF A RADIAL AIRCRAFT ENGINE. 


While the modern aviation power plant operates on the 
same basic principle as the simplest one-lunger, the ex- 
acting demands on its performance require it to be the 
most cleverly designed, most precisely built engine made 
by man. For example, the 14-cylinder radial engine seen 
in this exploded view packs the power of a locomotive 

to @ space the size of a barrel, and must operate un- 

falteringly under conditions which no other type of in: 
ternal-combustion en: 


greater the margin by which they overcome 
these, the lower is the “power loading” and 
“wing loading” and the better is the air- 
plane's performance. If two bombers are 
identical in design and weight except for 
their power plants, the more powerful will 
be the faster, at all altitudes and under all 
conditions. 

‘Under ideal conditions, about 86 percent 
of the engine's power output can be trans- 
lated into useful thrust by the propeller. But 
because of certain limitations in the size 
and rotating speed of props, ideal—or even 
favorable—conditions are difficult of achieve- 


ment. Prop and engine must be carefully 
mated because, for every combination of the 
two, there is an optimum speed for the prop. 
On the other hand, the engine's best output 
is gained at a constant r.p.m., or crankshaft 
speed, which usually is higher than the pro- 
peller's optimum. To make it possible for 
both the engine and the propeller to turn at 
their most suitable speeds, a set of reduc- 
tion gears is built into the nose section of 
the engine to slow down the prop to be- 
tween 50 and 75 revolutions to the engine's 
100. 

Unfortunately for the plane and engine 


HOW VARIOUS TYPES OF SUPERCHARGERS AFFECT 
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SEA-LEVEL ENGINE hos horsepower rating 


determined for sea-level oj n. It loses 


power steadily os it climbs to higher levels 


TWO-STAGE (MECHANICAL CLUTCH). 
Second impeller is cut in manually to raise 
Power curve from trough to critical altitude 
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SINGLE-SPEED, SINGLE-STAGE. Power rises 
steadily to engine's critical altitude, the 
level ot which it develops maximum power 


TWO-STAGE (HYDRAULIC CLUTCH). This 
time the second impeller is cut in automati- 
cally, giving @ more even change in power 
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designers, the power plant must do 
much more than provide this thrust. 
‘The whole rear end of the engine is 
encased in an accessory-section hous- 
ing which, in turn, is filled with gearing 
and drives for all sorts of auxiliary 
equipment, First of all, the engine must 
feed itself with fuel and oil. 

There are one or two fuel pumps in 


THE TURBO-SUPERCHARGER harnesses en- 
ine exhaust gases fo drive a turbine which 
ives an impeller to fore to 
ngine. The ultimate in superchorgers, it 
its work without power from the engine 
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Cooling of air between supercharger stoges 
gives greater power, higher critical altitude 
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ENGINE’S PERFORMANCE AT DIFFERENT ALTITUDES 
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the accessory section whose job it is to flow 
gasoline from the tanks to the carburetor 
through the fuel lines at a pressure in the 
neighborhood of 16 pounds per square inch. 
High-powered engines drink up fuel faster 
than you can pour liquid out of a milk bottle, 
and this pressure must be maintained in or- 
der to insure operation under all conditions 
of flight. 

An oil pump is mounted on the engine to 
provide lubricating pressure. Oil in an air- 
craft engine not only lubricates all rubbing 
surfaces to reduce friction but also seals the 
pistons around the cylinder walls to prevent 
loss of compression within the cylinder. The 
engine-driven pump forces the oil from the 
tanks through the lines and into the oil ports 
at a pressure of about 70 pounds per square 
inch, The pump also scavenges run-off oil in 
the engine sump and returns it to the tank. 
‘When a hydraulic-type propeller is used, an 
additional oil governor pump is used to sup- 
ply the prop hub mechanism. After receiv- 
ing its fill of food, the engine must go about 
the business of digestion, and this is ac- 
complished with the aid of more gadgetry in 
the rear accessory group. 

‘The ignition of the fuel mixture within 
the cylinders actually starts with an engine- 
driven gear that spins the magnetos and 
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distributors. The electric current sparks as 
it jumps between the points of the plugs and 
ignites the fuel-air mixture. The move- 
ments of the valves, the jumping nostrils 
through which the engine breathes, are also 
caused by geared cam rings (in radial en- 
gines) or camshafts (in V and in-line-type 
engines). 

In many respects, the engine runs itself, 
but it also runs just about every other mov- 
ing part of the plane. The hydraulic system 
that operates the landing gear, wing flaps, 
bomb-bay doors, automatic pilot, gun tur- 
rets and gun synchro gear, engine-cowling 
cooling flaps, and other devices is furnished 
pressure by an engine-driven pump. So is 
the vacuum system that works various in- 
struments. The electrical system, through 
an engine-driven generator and dynamotor, 
furnishes radio power and current for lights, 
starters, and special equipment for high 
altitudes (P.S.M., Nov. '41, p. 104), Liquid- 
cooled engines have additional pumps to 
circulate the coolant through the jackets 
and radiators. 

Last, but far from least, the engine ac- 
cessory group has to drive the supercharger, 
and it is here that most of the power drain 
goes. All this extra work accounts for the 
discrepancy between “indicated horsepower" 
—what is actually delivered by each cylinder 
—and “brake horsepower"—what is finally 
delivered to the propeller to result in thrust. 

Another interesting aspect of the engine's 
operation deals with the conditions under 
which it must power the plane and drive all 
the essential accessories. Never faltering in 
its pace or its even rhythm, the double-duty 
airplane engine is forced to climb through 
the normal air layer at sea level up to the 
stratosphere where the air has only a frac- 
tion of its sea-level density. In the desert 
regions, a fighter might take off from a spot 
having a temperature of 120 degrees F. and, 
within half an hour, climb to the upper air 
whose temperature would be 50 or 60 de- 
grees below zero. The engine must function 
as well while lying on its side as the fighter 
screws around in a vertical turn as it does in 
smooth, level flight; it must be equally re- 
liable while standing on its nose in a power 
dive and while lying on its back in a ver- 
tical zoom. These are conditions under 
which no other kind of internal-combustion 
engine is forced to operate, or could oper- 
ate. For this reason, the airplane engine 
must be more cleverly designed, more care- 
fully assembled and maintained, and built of 
better materials, than any other type of 
power plant. 

Here is an example of the sort of precision 
work which makes for this high standard of 
performance. Mention was made of the re- 
duction gear in the engine’s nose that per- 
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mits engine and propeller to act with better 
teamwork. A key unit in this set of plane- 
tary gears is a set of 20 small pinion gears 
that, in a Wright Cyclone, connect directly 
to the prop shaft. A single tooth of one of 
these pinions has a face with an area small- 
er than a thumbnail but, with each contact 
against an adjoining gear tooth, this tiny 
area transmits 1/20 of the total horsepower 
output. The gears in the accessory drive 
turn at terrific speeds—some at almost 10 
times crankshaft speed—but they are 
worked to tolerances ranging from two to 
three ten-thousandths of an inch. An error 
as small as .0005 inch, as compared with 
.0002, can almost double the stresses on a 
single tooth of a gear. A discrepancy no 
greater than this can result in the loss of 
between 10 and 15 horsepower. The small- 
est engines in military service, such as the 
Lycomings or Continentals or Franklins 
that power the Army's grasshopper light- 
planes, are built to closer tolerances than 
the finest auto engine. In Wright and Pratt 
& Whitney engines which develop 2,000 
horsepower or better, parts must be ground 


and polished with even greater precision. 

An automobile engine is broken in by 
easy running for several hundred miles, 
simply because the parts are not so care- 
fully ground and must wear themselves into 
proper lap through friction. This type of 
engine rarely, if ever, develops its full horse- 
power. The aircraft engine commences its 
life, during the very first take-off, at full 
power and is run at full throttle at some 
time or other in every flight. 

Under all these conditions, the aero en- 
gine is influenced in its operation by its 
teammates, the propeller and supercharger. 
‘The latter should be considered not as an 
auxiliary, but as an actual part of the power 
plant. Almost all military engines are super- 
charged, because the power output varies 
in direct proportion to the amount of air 
supplied to the cylinders. At sea level, at- 
mospheric pressure enables the fuel-air mix- 
ture to enter the cylinder during the intake 
stroke. As the plane climbs higher, however, 
the density of the air diminishes and the 
pressure becomes insufficient to push the re- 
quired amount of (Continued on page 204) 


HOW WEIGHT AFFECTS THE PERFORMANCE OF AN AIRPLANE 


TAKE-OFF. Heavier planes not- 
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INTERCEPTION calls for « compromise between fast climbing with 
little fire power or protection, and heavy power that will be too 
late. In this hypothetical cose, the 7,000-pound fighter is the best 
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AN AIR CLAMP to replace studs 
and wing nuts for holding work 
has been developed by the Mead 
Specialties Co., of Chicago. Made 
in a number of models, the clamp 
has a foot-control button which 
releases the air pressure behind 
the holding piston when a new 
piece of work is to be inserted. 
‘The clamp is said to speed some 
jobs by 400 percent. 
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A VISE whose swivel 
cradles and rotating 
base permit three- 
way positioning is 
made by the Univer- 
sal Vise & Tool Co., of 
Parma, Mich. The jaw 
opening has a_five- 
inch range. Wedge 
locks are torque-test- 
ed at 2,000 pounds. 


ABRASIVE-CLOTH POINTS spirally wound in a 
variety of shapes have been brought out by Behr- 
Manning, of Troy, N. ¥., for the finishing of ma- 
chined steel, aluminum, and magnesium. The 
points renew their faces by wearing away. 
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ADJUSTABLE BLADES on each of 
six different-size tools made by the 
Robert H. Clark Co., of Los Angeles, 
permit holes from %" to 414" in di- 
ameter to be cut in wood, metals, 
and plastics. The smallest of these 
three-bladed téols cuts from %" to 
144”; the largest has a cutting range 
from 214" 
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Glare, insufficient light, small type, 
lack of contrast between paper and 
print—these are some of the handi- 
caps you put on your eyes when you 
call upon them to do a day's work. 
Though wonderfully adaptive, they 
are as subject to strain as a machine. 


That is why 


By WILLIAM P. VOGEL, Jr. 


EADING is the most difficult and unnat- 
ural visual task of the human race. 
It is one of the high prices man pays for 
having become civilized. It is hard because 
it involves resources of the entire body— 
eyesight, muscles, nerves, energy, and mind. 
It is not an involuntary job like breathing 
but a complex job like digging a ditch. 
The eyes themselves do much of the work 
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Reading 
Is Your Hardest Job 


of reading. In a typical eight-hour reading 
day, they traverse critically two thirds of a 
mile of type and sweep back over the same 
distance uncritically to begin a new line. 
They skip over the page in a series of short 
jumps, seeing only when they are at rest. 
If for each jump we were to take a step in 
walking, an eight-hour reading task would 
be the equivalent of a march of 33 miles. 
Even a trained army could make 33 miles 
only now and then, yet as readers we are 
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expected to perform its equivalent almost 
every day. 

‘The eyes have to stay in focus to insure 
binocular vision. They must track properly 
to orient themselves on the visual task. Yet 
only six tiny, sensitive muscles control these 
important functions. If those muscles fail 
to work, double vision results, and the eyes 
jump up and down, wavering from the line 
of type. 

‘Much experimental work on reading had 
to be done simply to find out what aspects of 
it could be measured, and how the measure- 
ments had to be made. Dr. Matthew Luc- 
kiesh, director of the Lighting Research 
Laboratory of the General Electric Com- 
pany, has worked with his associates for 
more than 30 years at Nela Park, Cleveland, 
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to find out what the important factors of 
reading are. He concludes that reading is a 
difficult, complex, critical task of detailed 
near-vision, which most persons fail abso- 
lutely to understand. 

‘Yet today we read more than we ever did, 
possibly 200 percent more than our fathers 
did a generation ago. In 1941, in the United 
States, 140,500,000 copies of each issue of 
daily newspapers and 86,400,000 copies of 
each issue of periodicals were circulated, 
while 200,000,000 copies of books were print- 
ed. With wartime demands for skilled work- 
ers, thousands of persons who read little 
before are now reading to learn new crafts. 
To doctors and scientists, this is a matter 
for serious concern, because many people 
have only the vaguest notion of how to read 
efficiently, with minimum eyestrain and 
under conditions that will most effec 
tively safeguard their sight. 

The eye is one of the most remark- 
able of the body's organs; in the reading 
task it is the center, the very heart, of 
the human seeing machine, with its 
130,000,000 nerve connections telegraph- 
ing the sense of sight to the brain. Like 
other machines, it is subject to the com- 
mon strains producing fatigue, but it is 
laggard in giving warning, because it is 
a marvelously adaptable mechanism. It 
can work, though far from perfectly, 
under widely diverse conditions. It can 
detect at several miles’ distance the 


Threshold visibility below which 
vision is. impossible g any or all 
of the factors of vision carries o threshold 
object over the line to where it can be seen 
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‘and most important. For a severe 

reading task, illumination should be 100 foot-candles, 
or 100 times the light of a candle placed one foot away 


see by contrasting the two type 
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GLARE Reading with o light placed i 
of the eyes causes a great 
in nervous tension and promotes eyestrain. The 
field of o uniformly lighted test sphere (right) 
is much like that of "a room of ji tent” 


brightness of a candle reflected on a surface 
it can endure, for brief instances, light sev- 
eral times brighter than the sun. 

Reading, or any other visual task, under 
the wrong conditions produces eyestrain. 
Eyestrain affects the power of the six tiny 
eye muscles and decreases their “conver- 
gence reserve”—the muscular power re- 
maining to keep them focused for perfect 
binocular vision. Eyestrain slows the rate 
of heart-beat and increases nervous tension. 
It quickens the rate of involuntary blinking. 
And in extreme cases, eyestrain produces 
painful effects which may be symptoms of a 
permanent impairment of vision. 

Dr. Luckiesh and his associates have de- 
termined that there are four fundamental 
factors of vision: brightness, size, contrast, 
and time. Each has a certain minimum 


FUNDAMENTAL FACTORS OF VISION 


CONTRAST For efficient reading, poper TIME Experiments show that an object must usvally 

should be white, ink should be within the line of vision for at least .07 
be black. Note the vast difference in con- second before it can be recognized. Any increase beyond 
trast in the exomples that are shown below 3 second does not add measurably to the ease of seeing 


value—the threshold—below which vision is 
impossible. To simplify measurements, all 
the factors in the reading task have been 
correlated to the foot-candle scale through 
the use of a visibility meter developed by 
Dr. Luckiesh and the late Frank K. Moss, 
of the Lighting Research Laboratory, who 
did research for the U.S. Army. This in- 
strument makes it possible to equate dif- 
ferent visual tasks by treating them as 
constants but by varying the illumination. 

‘One of the most sensitive criteria in test- 
ing the factors is the blink rate. As eye- 
strain increases, the number of involuntary 
blinks increases. An hour's reading under 
the bad light of one foot-candle gives a 
relative blink rate of 154, whereas at 100 
foot-candles it is only 100. The glare from 
a 50-watt lamp three feet from the eye and 


HOW TO READ YOUR NEWSPAPER CORRECTLY 


OF the millions of newspoper readers, few realize 
that they can give their eyes less work if they hold 
the paper at right angles to the line of sight. The 
print below is the size of that in the overage poper 


Mayor Burns referred to this| 
move after adding his anniver- 
sary congratulations, thanking. 
the firm's representatives for en- 
larging the Oneida plant and add- 
ing about 300 workmen and their 
.,families to the town's population. 

‘The Oneida factory is converted) 
entirely to war work, manufactur- 
jing such things as glider wings for| 
the Army, new-type variable-) 
pitch airplane propellers, plywood! 
panels for pontoon bridges and| 
furnishings for Liberty cargo ships. 

‘Sloane’s now has an organiza- 
tion of 400 persons working at the| 
shipyards in Wilmington, N. C., in- 
stalling Sloane products on the] 
Liberty ships. 

‘Specimens of the furnishings go-|«1 
ing into those ships are on éxhi- 
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20 degrees above the line of vision gave a - 
blink-rate count of 156. Reading the tiny 
type that newspapers use for stock-market 
quotations (six point) gave a count of 148; 
reading 12-point type gave a count of 100. 
POPULAR SCIENCE is set in eight-point type 
with a one-point space between lines. Solid- 
set type is harder to read than type properly 
leaded—that is, with white space between 
the lines—the relative blink rates being 123 
and 104. 

Brightness is the most universally con- 
trollable factor and the most important. It 
is measured in foot-lamberts. A foot-lambert 
is the brightness reflected by a perfectly 
white, perfectly diffuse surface illuminated 
by one foot-candle. The eye cannot read at 
all below .1 foot-lambert; it really needs 
about 100 foot-lamberts to do the job prop- 
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But note the difference of the print in the 
clipping shown here. It is the same os that 
ot left, but has been photographed on a slant 
to illustrate how foreshortening reduces size 
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Characteristic eye movements during reading 
are recorded with the aid of an oscillograph 
connected to electrodes on the forehead and 
temple of o subject. The wave-form chart 
below was obtoi 


erly. Even at a distance of one foot from a 
good reading lamp, only about 40 foot-can- 
dies fall on the subject matter to be read. 
Two feet away, the light decreases to 25 
foot-candles. For general reading this is not 
bad, but neither is it good. For severe read- 
ing tasks the illumination should be at least 
100 foot-candles, and if more can be obtained 
without glare, so much the better. 

‘The brightness of the surroundings is also 
a point to be considered. If you read under 
good light in a dark room, with the light 
falling only on your reading, the chances 
are that your eyes will be strained by periph- 
eral distractions. For general purposes, the 
brightness of the surroundings should be 
about one third as bright as the reading task. 

The threshold value of size has been de- 
termined by research on hundreds of sub- 
jects to be a simple object subtending a 
Visual angle of 30 seconds of arc—about .002 
inch—14 inches away from the pupil. For 
reading, however, the object must be at 
least twice as large—one minute of arc, or 
.0041 inch. 

‘Type size is important. The eye can bare- 
ly see three-point type. Even today much of 
the fine print in newspapers is hard to see 
unless the light is good. Preliminary studies 
indicate that 12-point is excellent for adult 
reading purposes. The page should be held 
at right angles to the line of sight, otherwise 
foreshortening of the type image takes place, 
which is the same as reading smaller type. 

The lines of type should not be too long, 
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about 13 to21 picas (about 
2% to 312 inches) gener- 
ally being considered about 
right for efficient reading. 
‘The columns in POrUuLAR 
SCIENCE are 15 picas wide 
(about 2% inches). Wide 
margins also seem to re- 
duce fatigue. 

Contrast is a more elu- 
sive factor to measure, It 
is easy to think of “per- 
fectly white” paper (re- 
flecting all the light) con- 
trasted with perfectly black ink (reflecting 
none of the light), but even the whitest pa- 
per is really very pale gray. The threshold 
value of contrast is as low as one percent 
for simply seeing, but for reading the con- 
trast should be 90 percent. 

For best results, white papers and black 
inks should be used; color tones and deeply 
tinted stocks tend to make reading harder. 
‘The best white papers have diffuse-reflection 
factors of 80 percent, and the best inks 
three or four percent. With such materials, 
the contrast is about 98 percent, almost 
perfection. 

The least gloss is the best, otherwise some 
of the light on the subject will send back 
to the eye an imperfect mirror image of the 
light source, which gets in the way of 
normal, diffuse brightness. 

‘Time is less important. The eye can seldom 
recognize objects seen for less than .07 sec- 
ond, yet any increase beyond .3 second does 
not add measurably to the ease of seeing. 

‘The advance of technology is taking care 
of paper, ink, and type size, with a marked 
improvement already shown in the factors 
they control. In the long run, light is 
the big thing. In a generation we have 
learned to use daylight lamps and fluores- 
cent lighting. Not far in the future is glare- 
less, cold light of even greater diffuseness. 
Some day science may bring the natural, 
healthful brightness of the sun to bear di- 
rectly on the finest, most critical, and most 
detailed tasks of mankind, 
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By JACK O’BRINE 


EW schemes to swindle the unwary are 


mushrooming out of this war. Police, 
public-safety officers, and agents of the FBI 
report an alarming take by crooks from the 
average citizen, whose patriotism and fatter 
pay envelope combine to make him a sucker 
for flag-waving scoundrels. 

Arrests and indictments in increasing 
numbers attest to the alertness of the au- 
thorities. But, unfortunately, thousands of 
cases escape notice because of the disinclin: 
tion of swindle victims to report their losses. 
A survey by POPULAR SCIENCE MONTHLY has 
exposed some of the more prolific swindles, 
and they are set forth here as a warning to 
you. 

‘One of the meanest frauds perpetrated by 
this wartime crop of sharpers seeks to fleece 
relatives of dead service men. A letter is 
addressed to a man Whose name has ap- 
peared in a published casualty list. Received 
by the next of kin, it turns out to be a re- 
quest for the return of an alleged loan, us- 
ually $10 or less. The swindle capitalizes on 
the natural desire of bereaved relatives to 
assume the financial obligations of the dead. 
‘Mothers and widows are the usual victims. 

Another racket involves a personal call 
on families of men in the armed forces. It 
works like this: Your telephone rings, and 
a man posing as a friend of your son in 
camp purrs that Tom has asked him to ex- 
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tend salutations to the family while in town. 
Of course, he'll be pleased to come to din- 
ner. He arrives and, during the course of 
the evening, discloses that if you folks really 
want to make Tom happy you'll send him a 
camera. The visitor will gladly get it from 
a dealer friend at half price. He takes the 
cash and disappears. It’s good for $25 to $50. 

Fakers, masquerading as volunteer block 
leaders, are soliciting cash donations from 
households to purchase air-raid sirens and 
other equipment for the city. They have a 
jaunty approach and usually are able to rat- 
Ue off the names of neighbors who have 
“contributed.” They appeal to the patriot- 
ism of their intended victims and to our 
normal inclination to keep up with the Jones 
family. It's good for $20 to $40 a day. 

Phony air-raid wardens get another take. 
‘They generally carry with them “samples” 
of a fire extinguisher, which they say the 
Government requires in every home. ‘They 
take orders for the extinguishers and other 
gadgets alleged to be needed for protection 
against air raids. With the orders, if the 
victim is easy, these swindlers take full pay- 
ment in cash “to assure priority.” They 
skip town before complaints reach police 
headquarters. 

‘There are two other rackets popular with 
bogus air-raid wardens. One is the selling of 
“specially treated” sand for extinguishing | 
fires caused by incendiary bombs. The other ‘ 
is to force a first-aid kit on a victim at an 
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exorbitant price by telling him that 
he is liable to @ fine of as much as 
'$25 if he does not keep one at home. 

Bogus repair men, with a glib 
line to the effect that the Govern- 
ment has ordered citizens to co-operate in an 
antiwaste program, go from door to door 
picking up radios, vacuum cleaners, and 
other appliances, They promise to return 
the appliances repaired within a couple of 
days. But they never return. Instead, they 
peddle the appliances to second-hand deal- 
ers and loan shops. It's wise to know your 
repair man personally. 

Crooks posing as real-estate salesmen 
have made a haul in areas where some of 
our most important war industries are sit- 
uated. Because of housing problems, these 
swindlers find a ready audience among the 
highly paid war workers. Their technique 
is the simple one of showing an elaborate 
architect's drawing of a “bargain” house 
and collecting a down payment. The house, 
which is to be rushed to completion, is never 
built. 

Dice and card sharpers are preying on men 
in war plants. Some of them are actually 
employed in the factories. Others gather in 
the neighborhood on the days the workers 
cash their pay checks. The object is to en- 
tice the workers into crooked games in 
which there is no possible chance of winning. 
‘The take is sometimes augmented by the 
sharpers through sales of phony diamond 
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rings and other jewelry that would appeal 
to men with money in their pockets. 

Here's a good rule for escaping the war- 
time swindlers: Whenever you are asked to 
part with money under questionable cir- 
cumstances, demand proper credentials or 
inguire of responsible organizations or Gov- 
ernment agencies. 
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How POURED 


SHIPS Are Built 


THIN-SHELLED BARGES CAST FROM LIGHT, TOUGH CONCRETE 
CARRY 50,000 BARRELS OF OIL APIECE BEHIND TOWLINES 


‘0 TRANSPORT oil abroad or from one 

American port to another, a fleet of con- 
crete barges is now under construction for 
the U. 8. Maritime Commission. Carrying 
no propulsion machinery, the barges will be 
moved, either singly or in twos or threes, 
by towing. Each barge has a capacity of 
50,000 barrels, which means that a single 
tow can carry as much oil as the largest 
tanker now afloat. The vessels are being 
made of reinforced concrete containing a 


oil bor; 


clay known as Haydite, which adds to its 
strength while reducing its weight. So tough 
is this new composition that these 14,000- 
ton boats require only a five-inch shell 
across the bottom and up the sides to a 
height of 18 feet. Constantly increasing 
prefabrication of steel units is helping to 
speed up production. Although a large 
amount of reinforcing steel is needed, each 
barge saves at least half the amount re- 
quired by an all-steel vessel. 


drawing below shows one of the new concrete 
in various stages of construction. Each boat 
will be 375 feet long, Se fest wide, ond 38 fest deep 
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CREW OF CLIMBERS INSTALLING 
NAL LAYER OF STEEL 
CONCRETE-REINFORCING RODS. 


FIRST LONGITUDI 


TROUGH FOR MOVING 
STEEL RODS 


wooo TRUSSES 
(INTEGRAL wire 
4 ‘'SIDE-WALL FORMS) 


SMOOTH PLYWOOD FACES 


OF SIDE-WALL FORMS 
MOLD OUTSIDE SURFACE 
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VA Drawings by 
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Diogrom ot top shows how the reinforced concrete is molded in 
the plywood forms. Above, a crots-ection view of the bai 
cond oto the method by which the floor of the dock is kept dry 


SECTIONAL SKIS that can be “broken down” 
into two pieces to make a more compact load 
have been developed for military ski units by 
the McCord Company, of Minneapolis, Minn. 
Putting the skis together or taking them apart 
can be done in a matter of seconds by means of 
a simple foolproof device, which can be either 
locked or unlocked in one easy motion. The 
new skis are said to be just as strong and 
maneuverable as the conventional type. 


A FIRE BLANKET, said to be 100-percent 
flame resistant, is being manufactured as 
@ wrap-around to be used in extinguishing 
fire in workers’ clothing. Flexible and 
specially knit, the blanket comes in a cloth 
container, which can be easily carried or 
hung in an accessible spot. It is made by 
the C, Walker Jones Company, of East 
Germantown, Philadelphia, Pa., and is ex- 
pected to gain a wide acceptance in those 
industrial plants where workers have to 
handle inflammable materials. 


GASPROOF CAPES 
are being issued to 
U. 8. troops as an 
added protection in 
the event the enemy 
should attempt to re- 
peat one of his tricks 
of the first World War 
—a surprise attack 
with a vesicant, such 
as mustard gas. De- 
veloped by the U.S. Army Quartermaste: 
department, the cape is carried folded in a 
handy package. In the event of a gas attack, 
a soldier can don his gas mask, shake open 
the cape, and enclose himself in it all at a 
moment's notice. Once he has the cape on, 
he merely crouches low enough to let the 
bottom of the cape rest on the ground, and 
remains in that position until the attack is 
over. He is able to observe everything that 
goes on about him through the transparent 
hood of the cape, which is constructed so as 
to permit visibility in all directions. 
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engineers 
n colony 
jes serving Allied. ships, jioning 
raised in the successful salvage job at Mossaua 


This huge floating dry dock was recovered by U. S. Navy 
from the harbor bottom at Massaua, in the former Ital 
of Eritrea. 

Itelian 


Copt, Edward Ellsberg, the noted 
9 American authority on naval sal- 
solvaged—for use against the voging, directs native workers 


hands. Most have now bei 


Italian Ships to Fight the Axis 


HAT is considered to be one of the natives. One of the machines most used was 
Wirniractes of naval salvage has just the underwater torch for cutting steel in- 
been completed in the great Eritrean harbor vented by Captain Elisberg, designer of the 
of Massaua, in Italian East Africa. Freight- Navy's submarine-salvage system. 
ers, tankers, liners, and even a huge floating 
dry dock capable of handling a 10,000-ton 
ship, have been raised from the mud of 
Massaua harbor where they were scuttled 
by the Italians in 1941 to prevent their cap- 
ture by British forces. The British were 
stumped by the salvage problem, and said it 
couldn't be done. So U. S. Navy engineers 
took a crack at it. Under the direction of 
Capt. Edward Elisberg, the noted American 
submarine-salvage expert, they not only 
raised the giant dry dock but are now using 
it to recondition the many boats which they 
hauled out of the surrounding waters. Op- 
erations on this tremendous undertaking re- 
quired the use of expert American divers, 
colossal pontons, and floating cranes. Man- 
power for the job was supplied by friendly 


‘An expert American diver jokes with his handlers 
before going down to remove unexploded demoli- 
tion bombs and mines from the sunken ships. One 
vessel was found to be full of torpedo warheads 


Coreful watch over the little things in your 
cor is a good defense against hard starting 


Srarting Your Car 


By RALPH ROGERS 


HEN Admiral Byrd sailed home from 

his first antarctic expedition, he left 
his plane, the Stars and Stripes, in a house 
of frozen snow blocks. Five years later, he 
found it buried under a mountain of ice and 
snow that took a week to remove. After the 
ice was chipped and melted from the engine, 
hot oil was run through; then the engine 
was turned over. It started on the first 
attempt. 

If his car gets reasonable care, a motorist 
should have no trouble starting in any kind 
of weather. Hard starting and nonstarting 
can often be attributed to little things that 
a periodic inspection would reveal for cor- 
rection. Fortunately, most can be found 
without special equipment. 

Go over the connections at the ammeter, 
ignition switch, coil, and distributor, and 


128 


tighten or clean any found loose or corroded. 
If the low-tension wire insulation is cracked 
or worn through, replace it. Be sure the 
low-tension ground connection is tight. Ex- 
amine the ignition switch for loose, cor- 
roded, or burned contacts, and install a new 
switch if a repair cannot be made. Replace 
an ammeter that will not function. 
Examine the high-tension cables for 
cracked, oil-soaked, wet, chafed, or worn 
insulation. Be sure the cable from the coil 
to the distributor is seated snugly in its 
terminals. If you remove the ignition coil, 
establish a good ground contact between it 
and its mounting when you replace it. This 
must also be done with the distributor. 
Spark plugs may become fouled because 
of an excessively rich carburetor mixture,- 
worn piston rings, loose fitting in the 
cylinder head, or damaged or ineffective 
plug gaskets. Replace any plug that has 
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Oil on contact-point surfaces couses them to arc 
and burn rapidly. The arrow points to @ smudge 
from oil or crankcose vapors in the distribu! 


If pitting continues to be serious even after 
new points have been installed, @ condenser of o 
different capacity will usually remove the cause 


Reale 


OF UNDE 
CAPACITY 
CONDENSER 


SHOULD 


burned or cracked insulation, being sure to 
use one with the proper heat range. For 
normal operation, follow the manufacturer's 
recommendations; otherwise install the plug 
in the next higher or lower range. 

A “cold” plug has a shorter insulator than 
a “hot” plug to allow the heat to travel 
faster to the cylinder head. A plug that is 
too hot will develop small blisters and heat 
the insulator tip so much that the gas will 
fire before the spark occurs; one too cold 
will collect carbon and oil on its insulator 
and will eventually develop a short circuit 
that will cut out the spark. The plugs are 
correct if the insulators are slightly brown 
or tan and fairly clean. 

Spark-plug gaps set too wide will cause 
hard starting and poor top-speed perform- 
ance; those set too close, poor idling and 
low-speed operation. New gaskets are al- 
ways needed with new plugs, and they must 
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Material transferred from one point to the other 
causes pitting. Serious trouble may di if 
obnormal operation unbalances an igniti 


At left, below, the build-up is on the posi 
point, ond o higher-capaci ism 
white’ ot right the situation is just the opposi 


= _ go> | 
+= 
= , Ral 
OF OVER- 
| 4APACITY 


CONDENSER 


Be Easy 


be the correct ones, for they have to carry 
the heat away. Plugs should make a good 
contact, but too much pressure may change 
the gaps. A half turn after contact with 
the gasket should be sufficient. The out- 
sides should be cleaned frequently. 

Remove the distributor cap and clean it 
thoroughly; then look for cracks and bent, 
loose, or badly burned inserts. Be sure the 
rotor contact (center terminal) is not 
broken or missing, or the rotor spring 
Broken, loose, or bent. 

Inspect the contact points for excessive 
wear, pitting, or burning. If they are dirty, 
clean them with a few strokes of a contact 
file or stone. Do not try to remove all traces 
of pits—merely remove the high spots. 

Poor connections in the condenser or a 
loose condenser lead may cause points to 
burn. If the former is the case, replace the 
condenser. An excessive flow of current 
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CORRECT 


INCORRECT 


SPARK PLUGS should always be chosen fo fit the 
thickness of the cylinder head in which they are to 
be used, The drawings above show right ond wrong 
types used on cylinder heads of vorying thicknesses 


} a SYSTEM. How a typical system 
| functions is shown below, with the distributor 
| 


ints open, and above, with the points closed 


HEAT RANGE. The distance heat must travel from 
the center electrode of a spark plug to the cylinder 
head (shown by arrows below) determines heat range 


through point gaps set too close will cause loose or worn rubbing block; (4) loose 
rapid burning, as will high voltage result- breaker-plate terminal posts or loose or 
ing from poor regulator setting. Badly broken pigtail lead wires; (5) incorrect 


ignition timing; and (6) a worn distributor 


pitted points are usually caused by an over- 
capacity or undercapacity condenser. If 
the build-up of point material is on the 


negative contact, the condenser is probably 
overcapacity; if on the positive contact, the 
opposite is likely. 

Other things to look for in a distributor 
are: (1) a breaker gap that is too wide; 


(2) a weak or broken breaker-arm spring: 
(3) a breaker arm grounded because of a 
worn or broken insulating bushing or a 
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shaft or a loose or worn bushing or bearing. 

Of course, a low battery will give trouble, 
but if the cause of its condition is not 
obvious, it should be tracked down and 
remedied by a competent auto electrician. 
If the starting motor is at fault, it should 
be repaired by an expert. Periodic servicing 
of the carburetor and air cleaner will also 
help to keep starting easy. Hard starting is 
a signal of coming trouble. 
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COMPARATIVE AIR-LOSS TESTS of the tires on a car show 
up punctures and slow leaks before they cause flats. 
Air pressure in all four tires is checked before air is 
added. A tire that has lost much more than the 
others probably has a leak and should be inspected. 
Tests such as at right show that even a nail may 
for some time cause only an unsuspected slow leak. 


STORING YOUR CAR for the duration ? 
If so, an auto lay-up kit that con- 
tains materials for protecting the 
vital parts of your car, including 
the radiator, battery, starter, gas 
tank, and transmission will come 
in handy. Contents of the kit are 
shown at the left. 


TRANSPORTATION OF WAR WORKERS to and from war workers comfortably. In converting the 
plants has proved an acute problem, which transport trailer, the superstructure was re- 
the two vehicles shown here are helping to moved and a new steel framework built on 
solve. The one above was built from an the lower structure. The result is a unit 
ordinary sedan. This was cut into two sec- that is comparable to many standard busses 
tions, and a 6’ extension was added between both in comfort and efficcncy. 
the two parts. Fifteen 
passengers ride to work in 
this sedan-bus, which has 
a large compartment in 
the rear for storage of 
work clothes, tools, and 
the like, uses a minimum 
of critical materials, and 
requires little more gaso- 
line than did the original 
car. The “before” and 
“after” photos at the right 
show how an automobile- 
transport trailer has been 
converted into a coach 
trailer that will seat 100 


USEFUL AUTO HINTS 


BREAKS IN GRILLS can be concealed by 

mounting radiator emblems over them. 
To do this, drill suitably spaced holes in 
a piece of flat stock such as heavy sheet 
metal and place this behind the bars of 
the grill, running the mounting screws 
through it—J. B. 


2 AUXILIARY WIND WING. Drafts coming 

from the wide front door of a club coupe 
or two-door sedan can be eliminated by the 
addition of a wind wing. Cut a template 
from a piece of stout cardboard and buy 
4 matching wind wing at a wrecking yard. 
If you cannot procure a wing of the cor- 
rect shape, obtain a windshield-wing frame 
and bend it to conform to the inside molding 
on the car door; then have a piece of 
safety glass cut to fit the frame. When 
fastening the frame to the door, leave about 
\4" clearance so the wing will not interfere 
with the operation of the door glass.—A. 8. L. 


3 TRE THIEVERY can be prevented by run- 

ning a 3/16" wire rope through the wheels 
and the knee-action assembly, or else over 
the axle. Insert a lock through loops on 
the ends, which are secured by a soldered 
wire binding as shown.—M. 8. 


4A CRACKED CYLINDER HEAD can sometimes 

be repaired by placing a steel plate over 
the crack, as shown. Two rows of holes 
are drilled alongside the crack, and one 
hole at each end to prevent further crack- 
ing. All holes are tapped, and a gasket 
placed between the head and the plate. —J. B. 


132 


ead. 


as 


instacation oF 4 
SUITABLE FRAME & GLASS. 


INSTALLATION 
(OF NEW GLASS 


POPULAR SCIENCE 


Gus 


Lands a New Customer 
It's Not Only in Trouble-Shooting That Little Things Count 


By MARTIN BUNN 


IT WAS about three o'clock of a hot spring 

afternoon when Joe Clark came into the 
Model Garage shop and found his partner, 
Gus Wilson, busy at his workbench scrub- 
bing a pair of very dirty license plates with 
soap and water, 

Joe sat down on a convenient box and 
said: “Phew! It’s hot!” Then he asked, 
“What're you doing that for, Gus?” 

“To get ‘em clean, of course,” Gus told 
him, grinning. “Seriously, just because 
there's a war on is no reason why people 
should let their cars look any worse than 
they have to. Keeping your bus clean and 
snappy looking is good for your morale— 
like getting a haircut or having your shoes 
shined. There's nothing that makes a car 
look sloppier than dirty tags, so I'm bright- 
ening up this pair.” 

Joe grunted. Then, after Gus had dried the 
plates and had taken down another jar 
and a brush, Joe asked, “What are you go- 
ing to do now?” 

“Varnish 'em,” Gus said. 

Joe grunted again. “Whose car is it 
you're taking so darned much trouble with 
this hot day?” he wanted to know. 

“Woodward's,” Gus told him, “You know 
the Woodwards, don't you? They live next 
door to Doc Marvin. Woodward's got two 
cars he keeps running, and he'd be a good 
customer for us, but somehow he's never 
given us anything but a couple of small jobs. 
Anyway, he brought his coupe in while T 
was at lunch, and left word he'd be back 
this afternoon to tell me what work he 
wanted done on it. Not having much to do— 
for a change—I thought maybe fixing up 
his license tags would make a hit with him, 
and—here he is now.” 

Woodward came in smiling. He is middle- 
aged, stout, and prosperous-looking. “Hello, 
‘Mr. Wilson,” he greeted Gus cordially. “I 
missed you at noon, but I wanted to talk 
with you personally about my car, so I left 
word with your mechanic that I'd be back.” 

“I got your message,” Gus nodded, “What's 
the matter with your coupe, Mr. Wood- 
ward?” 

“That's what I'd like you to find out,” 
Woodward said. “I've been having trouble 
with it for a couple of weeks—and I need 
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the car badly. The motor doesn't run well 
at low speeds. Worse than that, I'm not 
getting the mileage I should. 

“A car that wastes gas,” Gus said seri- 
ously, “is right in the public-enemy class 
nowadays. When did you first notice this 
trouble?” 

“Oh, a week or maybe ten days ago,” 
Woodward told him. “The first indication 
of anything wrong I noticed was the motor 
pinging. I took the car into a garage down 
in the city, and they said the pinging was 
caused by the spark being advanced too 
far. So they retarded the spark. That 
stopped the noise, but it didn’t make the 
motor run any smoother at low speeds, and 
I'm sure I'm still not getting the mileage I 
should, 

“O.K.," Gus said. 

“We'll get right at it,” Joe Clark added. 
He walked to the door with Woodward. 

A half hour later, keenly interested in 
the opportunity of acquiring the prosperous 
two-car owner as a steady customer, Joe 
came back into the shop. He found his 
partner seated on the end of his workbench, 
smoking placidly as he eyed the Woodward 
coupe. 

“Find the trouble?” Joe demanded, 

“Nope,” Gus said, “and for a good reason. 
T haven't started to look for it.” 

“What!” Joe yelped. “Didn't you hear 
‘Woodward say he needed his car badly?” 

“Sure, I heard him,” Gus said. “But did 
you ever know anyone to come into this 
shop without saying that he needed his car 
badly and in a hurry? But all right, Joe, 
don’t get yourself ali hot and bothered, I'd 


GUS SAYS: 


That old battery in your bus is a 
mighty sensitive chemical gadget. 
If you leave it discharged, it sul- 
phates and may be ruined for 
keeps. A battery is healthiest when 
's worked good and hard. If you 
don't drive enough to keep it 
busy, have it serviced regularly. 
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like to land Woodward as a regular custom- 
er as much as you would. I've just been do- 
ing a little heavy thinking before starting 
work.” Gus slid off the bench and gave his 
partner a playful jab in the ribs. “You 
ought to try that sometime, Joe—I've known 
it to pay dividends.” 

Gus climbed into the coupe and stepped 
on the starter. The engine took off promptly 
and ran smoothly at both low and high 
speeds. But after a few minutes there was 
a change. The engine still ran smoothly at 
high speed, but when Gus eased his foot off 
the accelerator pedal, the engine lost its 
smoothness, although it didn’t actually miss. 

Switching off the engine, Gus got out of 
the car. “It might be the fuel line,” he told 
Joe. “I don’t think it is, but I'll have a 
look just to be on the safe side.” 

He checked the fuel line carefully from 
tank to carburetor and found it in perfect 
condition. Then he checked the carburetor 
adjustment. 

“Gas line is O.K.." he said, more to him- 
self than to Joe. “The trouble could be some- 
where in the ignition system. Let's see, now.” 

He went over the ignition as carefully as 
he had checked the fuel line. Distributor, 
spark plugs, and wiring were in good con- 
dition, 

“Leaky valves?" Joe suggested. 

“I don’t think so, When the valves leak, 
the spark plugs usually get sooty, and these 
are clean,” Gus said. “But the valves just 
might leak, at that. No harm in finding out.” 

He got the compression gauge from the 
instrument cabinet. After running the en- 
gine for a couple of minutes to warm it up 


again, he stopped it, removed the No. 1 
spark plug, screwed the compression gauge 
into its hole, and opened the throttle all the 
way. Then he turned the engine over a few 
times with the starting motor and jotted 
down the compression reading on the back 
of an envelope. After repeating this process 
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|, “control 
the opening and closing of o manifold heat-control valve. 


with each cylinder, he shook his head. “No 
valve leaks,” he announced. “The compres- 
sion is O.K. in all the cylinders, and there's 
only a couple of pounds variation between 
the highest and the lowest reading. So the 
valves must be all right.” 

Gus refilled and lighted his pipe and—as 
he always does when he is thoroughly 
puzzled—tipped his long-peaked mechanic's 
cap over his left eyebrow and scratched 
behind his right ear with a speculative fore- 
finger. Then he suddenly started the engine 
and stood listening intently. 

“Fuel line is all right, and so is the igni- 
tion,” he thought aloud. “The carburetor 
is OK. So are the valves. All the cylinders 
are getting gas and a good hot spark. The 
engine ought to run smoothly, but it doesn’t 
run smoothly. There's a reason, but what 
is it?” He listened again. “Hear anything 
unusual, Joe?” he asked after a minute. 

“Can't say I do,” Joe admitted. 

“T can,” Gus said thoughtfully. “It sounds 
to me as if the engine is getting too lean a 
mixture. Maybe there's a leak in the in- 
take pipe. 

Gus went over to his workbench and came 
back with a squirt can of gasoline. He 
squirted gasoline on the intake-pipe joints, 
then listened intently again. Finally he 
shook his head in discouragement. “An- 
other hope gone,” he growled. “If there 
was a leak in the intake pipe, the engine 
would have sounded different when I squirted 
gas on the joints, because the mixture would 
have been richer. But I’d bet a dollar that—" 
He broke off and stood staring at the coupe. 

“You'd bet a dollar that—what?” Joe 
prompted him anxiously. 

Gus didn’t answer. He was ex- 
amining the heat-control valve on 
the manifold. “I've found it!” he 
yelled. “Look here, Joe!" 

Joe went over to him. 

“Know how this valve works?” 
Gus asked. Joe admitted that he 
didn’t. “Well,” Gus explained, 
“that thermostatic spring on the 
side of the manifold controls the 
position of the heat-control valve. 
When the engine is cold, the valve 
is closed, so the hot gases pass 
around the intake manifold and 
heat the mixture. ‘This gives you 
smooth and efficient running when 
the engine is cold. As the engine 
warms up, the thermostatic spring 
gradually loses its tension, allowing the 
valve to open. Then the hot gases pass 
right out through the exhaust pipe. Get it?” 

“Yes, I get it,” Joe said. “But what's the 
matter with the valve anyway, and what's 
that got to do with making Woodward's bus 
run the way it does?” 
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105," Gus said seriously,“ & . 
is right in the public-enemy class nowadays.” 


Gus laughed. “The trouble is,” he said, 
pointing to the valve, “carbon has formed 
on the valve shaft and makes it stick in 
its closed position. With the valve staying 
closed after the engine warms up, the hot 
gases, instead of passing out through the 
exhaust pipe as they should, keep on passing 
around the intake manifold. 

“This heat,” Gus continued after a pause, 
“causes too great an expansion of the gas 
inside the intake manifold, and the result is 
that too little vaporized gas enters the 
combustion chamber. That causes poor en- 
gine performance, especially at low speeds. 

“Freeing the heat-control valve so it'll 
work properly will improve the performance 
of the engine and also increase the mileage. 
‘That's what Mr. Woodward wants, so it 
ought to please him now that we've found 
the cause of his trouble. I'll have it fixed 
in a jiffy.” 

“Huhi” Joe grunted disgustedly. “That's 
not much of a job, is it? I was in hopes 
this would turn out to be something serious 
—the kind of a job that would let us show 
Woodward the high-class repair work we 
can do. Customers never give you any credit 
for finding out what's the matter with a 
car—but most of ‘em are impressed when 
you do a job that costs them plenty but 
makes their bus run like new. They like to 
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think it was a big job—something that no- 
body else could have done—and also that 
they're getting a lot of money's worth.” 
“Check!” Gus said. 
Two days later Joe Clark came high- 
stepping into the shop from the office. A 
wide grin decorated his usually serious 


you looking so darned pleased 
* Gus demanded of his partner. 
“Has somebody dropped one of those block- 
buster bombs on Hitler, or has gas ration- 
ing been called off by Washington all of a 
sudden?” 

“Unfortunately, no,” Joe said. “But Mr. 
‘Woodward just called up and said that from 
now on he is going to give us all his busi- 
ness.” 

“Good!” Gus exclaimed. “Well, there's 
one customer who appreciates a good 
trouble-shooting job.’ 

Joe shook his head. “That's where you're 
all wronj he said. “Mr, Woodward didn’t 
say a word about your getting his coupe 
running right again. What converted him 
to the Model Garage was the way you 
cleaned up his license plates.” 

Gus looked disappointed. Then he laughed. 
“Oh, well,” he said, “‘so long as you catch 
the fish, what difference does it make what 
kind of bait you use?” 
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Packs a Lot of Real 
Living Convenience 
into Little Space 


JAVE: you ever wanted a fireplace in 
your house or in your one- or two- 
room apartment? Here is an artificial 

fireplace that will not only fulfill that wish, 

but also provide extra conveniences. 

This mantel, built entirely of pine and 
Plywood, has storage space for clothing 
and other articles, a mirror for shaving, and 
drop front that can serve as a vanity table, 
desk, or breakfast bar. Some of the com- 
partments are of just the size to take shirts 
folded at the laundry, an unusual feature. 

‘The original design was the work of Miss 


Modern design and spaciousness feature this 
mantel, Some of the shelves ore adjustable, 
Note the finger grips for opening the doors 


Corinne Pascoe, of Brooklyn, N. Y., whose 
utility mantel is shown in photographs on 
the following pages. From her basic idea, 
the staff of POPULAR SCIENCE developed the 
modern mantel described here. Either mantel 
can be built with simple tools, but as in all 
such projects, power tools will speed the job. 

Because of the large over-all dimensions, 
it is best to saw the pieces and make a trial 
assembly in the workshop, after which final 
assembling can be done in the room for 
which the mantel is intended. Cut the two 
endpieces, the two partitions, and the two 
bottoms to size. If the floor of the room is 
not level, the lower edges of the ends and 
partitions may be cut slightly out of true to 
allow for the variation. Next, attach the 
shelf cleats and bore holes for the shelf pegs. 
Fasten the ends and partitions to the bot- 
toms with screws through the latter, and 
tack a board temporarily across the top of 
each unit to hold it rigid until the back and 
top shelf are attached later. 

Cut the three moldings (section F-F) and 
miter the joints. Attach the 1” by 1” strips 
to the two side moldings and the other 
strip to the horizontal molding that goes 
‘across the top of the fireplace opening. Fit 
the %” plywood panels to form the sides 
and top of the inside of the fireplace; then 
attach the three rear strips to the rear 
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p= FRONT ELEVATION 
NOTE: THE HEARTH Is BUILT OF a4" PLYWOOD. 
BROUGHT FORWARD [:2" FROM FACE OF MANTEL 


ic 


PLAN “C-C™ 


el" NAILINO STRIP. 


THESE sucives 
s KovusTague 


MIRROR APPROX. 8°x 1c" 
FASTENED TO HINGED 
PLYWOOD WITH METAL 
CLIPS OR SCREWS. 


SECTION GG" SECTION “H-H” 


For 

Locations 

6. GROOvES 

SeeotRont 

ELevaTion 

TYPICAL FINGER-GROOVE DETAIL 
(view FROM REAR) 
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edges of these plywood pieces. This as- 
sembly is fastened to the 14” plywood back 
of the whole piece. 

After the shelves, back, %” plywood 
hearth, and top unit with ends and partitions 
are cut to dimensions, the mantel is ready 
to set up. Remove the temporary boards 
and attach the full-length top shelf. Next, 
fasten the top unit with ends and partitions 
to the top shelf. Then put the center shelf 
in position. After this, attach the fireplace 
assembly and back to the uprights, shelv 
top, and bottoms of the mantel unit. 

The fireplace moldings are fastened to the 
two partitions with screws through the 
partitions, and to the front edge of the 
center shelf with three fine finishing nails. 
Set the nails and putty the holes with white 
lead and whiting. Flathead screws, with 
the heads slightly countersunk, give a neat 
appearance and can be withdrawn if the 
mantel is to be taken apart for moving. 

The doors and drop fronts should be fitted 


How One Ingenious Woman 


after the mantel has been set up true and board and molding, it may be well to use a 
plumb on the hearth. Use four hinges on the wider board for the mantel top and filler 
long drop front, providing clearance for strips along the sides to close the gap be- 
them by cutting a relief bevel on the upper _ tween them and the wall. A flat or semigloss 
doors and drop shelf. If the wall has a base- wall paint may be used for finishing. 


LIST OF MATERIALS 
Be Description nw Lb Description nw b 
2 Ends 3 1% 48%; Top drop front 1 8 Blk 
2 Partitions % Center drop shelf (plywood) % 37 99 
10 Shelves au Upper doors 4 20% 22 
1 Shelf % Lower ae ec 
1 Top a Mirror back % 8% lL 
2" ends & Hearth % 25% 86 
2" partitions % Moldings (quarter-round) =, & BY 
1 Center shelf a > i uM % 23% 
2 Bottoms x ba i a4 1% 
1 Back (plywood) 4 Nailing steip 1 1 al 
2 Moldings % strips 1 1 am 
1 Molding % 1 i 8 
2 Fireplace sides (plywood) >, Shelf cleats X10 
10 top 4 =; T pair hinges, § friction catches, and 4 chains. 
Note: All dimensions are given in inches and are fished sees. 


Built a Mantel to Fill Many Needs in a Compact Home 


THIS IS THE WAY Miss Corrinne Pascoe 
designed the original utility mantel 
for her home in Brooklyn, N. Y. ‘The 
photographs show it fitted out as a 
pair of utility closets, a kitchenette, a 
bureau, and a vanity. 

‘Miss Pascoe used the most elementa- 
ry of tools—a small gimlet for start- 
ing nail and screw holes, a hammer, a 
saw, a screw driver, a pencil, and a 
tape measure. She drew her plans 
carefully, decided on the kind and 
thickness of wood for each part, took 
exact measurements, and had all the 
stock cut to size at a lumber yard. 
‘This method of construction will elimi- 
nate almost all sawing and make it 
possible for an apartment dweller to 
construct the piece with a minimum 
of noise that might disturb neighbors. 

If this plan is followed, the dimen- 
sions should be set down on paper and 
checked against the drawings to be 
sure that each piece will fit when it is 
delivered. Once these dimensions are 
decided upon, no change should be 
made unless the builder is prepared to 
recheck the entire list, for different 
woods may vary slightly, especially in 
thickness, causing bad alignment. 

Decorations used on Miss Pascoe’s 
mantel are marble facings for the 
fireplace and half-round molding and 
ornamental wood trimmings for the 
doors. The electric fixtures and logs 
connect to a near-by outlet. 


Their unusual corved motif makes there book 
ends an intriguing project for the craftsman 


FELT on LEATHER 
al 


sorrom 
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Hand-Carved Book Ends Have Interesting Relief Design 


Tus attractive pair of book ends, which 
was carved by a native Hawaiian, can be 
readily duplicated by the home craftsman. 
Any available wood having an interesting 
grain can be employed. Ordinary wood- 
carving tools, either manually or machine 
operated, may be used in carving the design, 
although an electric grinder or a drill press 
equipped with wood-cutting burrs will be 
found useful in routing out the background. 

From the accompanying drawing of the 
design, draw a full-size pattern on \” 
squares, The upright is 5%” high by 4%” 


LAYING OUT A LARGE ARC 


Lavine OUT Ane 


wide and is attached to a %” thick base by 
means of three evenly spaced dowels and 
casein glue. Before attaching the base, 
recess it on the underside to receive a block 
of lead or iron of suitable size to afford 
sufficient weight. Rough leather or felt is 
cemented along the bottom of the base to 
prevent slipping on polished surfaces and 
to protect furniture from being scratched. 

‘The book ends should be nicely finished 
with shellac and wax, or with stain and 
shellac, depending upon the nature of the 
wood used.—Hr SIBLEY. 


[WOODWORKING] 


To praw an arc with a very small 
curvature on such work as the back 
rail of a chair, a curved drawer fron‘, 
part of a garden arbor, and the like, 
Proceed as follows: 

Measure the length between the ends 
of the desired arc and also its center 
depth. Connect these points, making a 
triangle. Construct a similar triangle, 


with legs twice as long, from thin board, 
and at the apex cut a notch for a 
pencil. Drive two nails into the work 
at the end points of the are to be laid 
out and place the wooden triangle in 


contact with both nails, Holding a 
pencil in the slot, move the triangle 
from side to side. "A perfect arc of the 
correct size will be drawn. 
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Also Holds Clips, 
Stamps, and Other 
Desk Accessories 


By MYRON FLEISHMAN 


‘THE LITTLE tank shown 
here doesn't pack a real 
gun, but it makes a novel 
desk blotter and container 
for stamps, clips, pen 
points, and the like. 

Five sections of wood 
comprise the body of this 
realistic tank. ‘The center 
section A, as shown in the 
drawing, contains the com- 
partment recess and is cut 
from 1” stock. Sections B 
are of 5/16” stock and are 
glued or nailed to the sides 
of A, Make sections B 
slightly larger than A. 
After gluing or nailing, 
sand, plane, and file them 
down flush with A, ‘The 
outside sections C are of 
34" stock and are planed 
down to match sections B 
but are not glued on at 
once, After planing sec- 
tions C to size, use a hack- 
saw blade to cut the 
grooves or “treads” of the 
tractor; then glue together. 

‘The square block which 
is screwed and nailed to 
the underside of the turret 
should be made to fit the 
compartment beforehand. 

‘Turn the turret and gun 
on the lathe or whittle and 
sand to shape, fitting the 
gun in a slightly raised 
Position to the turret. 
Headlights are fashioned 
from a piece of dowel \;" 
in diameter and 5/16” in 
length. The two blotter 
holders are of %" by 1%” 
sheet metal, with beveled 
corners. Cut the blotter 
1%” in width and clamp 
it fast by the two ends. 


Ready, cim .., blot! This novel tank will add a military touch to a 
k. The compartment under the gun turret holds stamps and clips 


Ci tles Oancks Plas 


By FRANKLIN H. GOTTSHALL 


‘HIS cobbler's bench, which has the 

authentic lines of an original, makes a 
quaint and charming coffee table for use in 
the living room. ‘he traylike compart- 
ments will hold cigarettes, candies, nuts, 
cookies, and the like. Niches in the back of 
the bench form holders for pipes, drinking 
straws, paper napkins, spoons, and other 
small articles. The drawer may be pulled 
out from either side and is convenient for 
keeping chessmen, playing cards, dominoes, 
and similar game accessories. 

To make the bench, first glue up or pro- 
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cure a plank for the top. Although the one 
shown was made of Georgia pine, any yel- 
low or white pine will do if it is kiln dried 
to avoid warping, or maple may be used. 
Before rounding the corners for the seat, 
mark the place where the holes for the legs 
are to be bored. 

A drawing shows the proper method to 
use in boring these holes. For each corner, 
draw lines parallel to the edges and bisect 
the angle thus formed with a third line, Us- 
ing a protractor or a sliding T-bevel adjusted 
to the proper angle, line up the bit to bore 
the hole. In getting this angle, be sure that 
the bit is kept in the same plane as the bi- 


SAW TOP OF LEG 
AND WEDOE 


Uel-Jeome 


secting line while boring. Once the screw 
of the bit has penetrated the surface, finish 
boring from the other side to prevent splin- 
tering. 

Scoop out the saddle seat with large 
wood-carving gouges. Clean up the saddle 
with a curved scraper blade, and sandpaper 
to a smooth finish. Finally, bandsaw the top 
to shape, notching the edge where the side 
containing compartments is to be fitted. 

‘The legs should be made of extra strong 
wood such as maple, and they should be 
tapered and trimmed to an octagonal shape 
after the ends which go into the seat have 
been turned. Kerfs are cut in these ends on 
the band saw for wedges which help anchor 
them securely in the seat. Glue is used in 
addition to the wedg 

‘The three side compartments are gains 
and do not go clear across the stock. After 
boring holes for the screw heads, glue and 
screw the piece to the seat. Next, glue and 
screw on the side block and end, the former 
from the back as shown in the drawing. 

When the drawer has been made and 
fitted, brad and glue the strips to the top to 
form the trays, and turn the drawer pulls. 
Finish the bench very carefully with stain 
and varnish. 


Gre 


+ care must be token to bore the leg holes at the proper an 
drawer ore cut with a dado heod ono pewer sow. H'made with bard tools, they should be dovetailed 
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Lat of Materials 
Ma Bescription TW. L 


1 Top Tae 16" 364" 
1 Side 34" 5i6 16l6" 


1 Side block ua" 2" 8" 
1 End Ma" 4" 15%" 
2 Drawer supports 1" 2" 15%" 
2 Dtawer strips Ye" %" 15" 
2 Diawerends 4" 5%" 6" 
2 Draiver sides Ye" 5%" 1a" 
1 Drawer bottom a" 5h" 1a" 
1 Strip MY 76° 3%" 
1 Strip My" Us" 13!" 
1 Stiip %" 6" 13%" 
4" ae 4 
2 Sty Me" Pus 
A Legs 19" 14" Ide" 
2 Dtawr pulls I" I" 24 


. a8 shown below. The joint 


USE PROTRACTOR OR 

SLIDING T- BEVEL 
METHOD OF GETTING 

CORRECT BORING ANGLE 


DRAWER 
SUDDORT 
SCREWED 
To Top 
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DRAWER CONSTRUCTION DETAILS 


COTTAGE FOOTSTOOL 
Has Compartment for Slippers 


traightforward design of this use- 

ful footstool adapts it to any room with 
American furniture, and particularly for 
use with maple furniture. There is a pro- 
vincial atmosphere about it that is enhanced 
by its upholstered top and slipper compart- 
ment. The parts and construction are com- 
paratively simple. 

Boards required to build this stool are 
all the same thickness, the cutting is along 
plain lines, and the end joints are merely 
doweled and glued. Further simplification 
can be made by the use of nails, screws, or 
exposed dowels, 

Cut the endpieces to shape and form the 
handle slots by boring three %” holes and 
two %” holes, then cutting away the ex- 
cess wood with a keyhole saw. Cut the floor 
next, being careful to bevel the two long 
edges so the sides will have the proper 
slope. The sides may be made square, with- 
out beveled edges. The lid is cut %” smaller 
all around so that it will lift freely, and the 
two long edges are rounded off generously. 

After assembling, round all edges of the 
stuol with sandpaper to give a slightly worn 
appearance. Finish to taste, The original 
model was made of soft pine, stained light 


No, 
Pe. 
2 
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LIST OF MATERIALS 


Deseription Tr. w. 
Ends ‘ rire 

Sides % a 

Floor " 

Lia ‘4 2% 

Pair cabinet butts 

Tote: All dimensions are given In inches 


Designed by JOSEPH ARONSON 


brown, given a thin coat of shellac, well 
rubbed and waxed. 

‘The upholstery consists simply of a layer 
of cotton, hair, or excelsior, with a scrap of 
material—in this case leather from an old 
brief case—drawn neatly over the four 
edges and tacked to the underside of the 
top. Tapestry or upholstering material that 
is harmonious with other pieces of furniture 
in the room may also be used. Screw on the 
hinges after the upholstering and finishing 
are completed. 


RUSTIC NAME POST \ 


ATTRACTIVE name and house-number 
boards can be made of scrap lumber 
and a tree branch or sapling log. A 
crossbar and brace made from a 
branch support the name board, which 
is suspended with short lengths of 
rope run through heavy screw eyes. 
Remove the bark from the end of the 
post that goes into the ground. Paint 


\ 


this with creosote to prevent decay. \ 
‘Use a smooth board with jagged \\ 
ends and leave it unpainted. Carve \ 
the lettering with a V-shaped chisel,\\ 
paint it dark brown, and apply two 
coats of outdoor spar varnish. A color 
effect is obtained by burning the board 
slightly, brushing with a wire brush, 
and painting the letters Chinese red. 


in many frames, but they can be cut out 
trouble when damaged sash cords must bs 
move the stop, lower sash, and parting 


CUTTING WINDOW POCKETS 


et openings for removing sash weights are omitted 


[SHIPSHAPE HOME] 


pasTIN6 BEAD 
‘noove 
without much 


replaced. Re- 
bead. Sq 


pencil lines across the pulley stiles as guides, and bore a 
hole in the parting bead groove on each line. 
compass or keyhole saw inclined at 45 deg.. 


With a 
. cut along the 


upper line: then saw the lower end square across. Rip 
the stile down in the parting-bead groove. Pry out the 
piece. If a nail from the casing enters it, cut the nail off 
behind the casing, or pull it out with pliers, 


Bore two shallow holes in the pulley stile to receive € 
dowels set into the lower end of the cut-out. Incline the 
dowels slightly to fit. To replace the piece, slip the dow- 


els into the holes and put a flathead screw 
miter cut. 
Replace the parting bead, sash, and stop. 
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into the upper 


Adjust the fit by the length of the dowels, 
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How te raise Rabbita 
FOR QUICK MEAT PRODUCTION 


By ANDREW R. BOONE 


‘OUR corner meat market is no longer 

as well stocked as it used to be, and the 
butcher now requires ration stamps as well 
as cash. Why not stretch your ration with 
home-raised meat? Experts agree that rab- 
bit meat is a high-protein muscle and body 
builder, and that rabbits produce one of the 
best all-around meats in less time than any 
other domestic animal or fowl. 

Four to six does and a buck, which can 
be housed in a small space, ought to pro- 
vide the average family with one or more 
hearty meals every week. 

Of the many varieties of white rabbits 
available, the New Zealand, Flemish Giant, 
American, Beveren, French Silver, and Chin- 
chilla are the best producers. Although it 
is a good idea to get one of these white 
breeds because white pelts are generally 
more desirable than darker shades, the 
choice is entirely one of personal preference. 
Angora rabbits provide both good meat and 
useful wool, which can be clipped from the 
live animals at intervals. 

Fryers weighing 3% to 41; Ibs. will be 
ready for the table in two months, and 
they'll dress at better than two pounds 
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Heavier rabbits will yield much more meat 
and are preferable for stews and fricassees. 

Rabbits make little trouble and thrive on 
quiet and good treatment. They will happily 
munch garden waste such as vines and 
leaves, lawn clippings, and palatable weeds, 
as well as table scraps. 

You may, advises George S. Templeton, 
Director of the United States Rabbit Experi- 
ment Station at Fontana, Calif., start your 
foundation stock either with young rabbits 
just weaned or with mature animals. To 
Speed production, you should buy an older 
doe—one that has already been bred with 
a buck not related to her. Additional infor- 
mation about breeding and rabbit rearing 
can be had from the Fontana station, or 
from the Director, Fish and Wildlife Serv- 
ice, Merchandise Mart, Chicago, Ill. 

There is no hocus-pocus about hutch build- 
ing, either. Just be sure the hutch can be 
kept clean easily, thus simplifying the task 
of care and feeding. Wildlife Leaflet No. 
218, “Domestic Rabbits in the Food for 
Freedom Program,” published by the Fish 
and Wildlife Service, recommends an inex- 
pensive hutch having two compartments as 
suitable for home rabbit raising. Copies of 
this leaflet, from which much of the other 


Those easily raised ai 
ide fryers in record time. 
Riow Zecland whites, such os 
ore shown on the facing 
Pee, are @ good br 
1¢ buck, or male, is at 


ing box ma 


material in this article was obtained, can 
be obtained from the Chicago office. 

‘The hutch mentioned is of the self-clean- 
ing type with a floor made of 1” by 1” slats 
spaced %" apart. The hutch is 4’ long, 214 
wide, and 2’ high. The photo above shows 
the hutch, and the lumber required is listed 
in the bill of materials on the next page. 

Other items you need include mangers 
large enough to hold a 24-hour supply of 
hay and so constructed that you can fill 
them from the. front without opening the 
hutch doors, feed troughs of the drawer 
type to be placed under the mangers, guards 
over the mangers at 3” intervals to prevent 
young rabbits from contaminating the feed, 
water containers—preferably crocks—about 
8” wide and 4” deep, and nest boxes. The 
last can be made from nail kegs or boxes 
as shown in the drawings above. 

Rabbit breeding can be started at any 
time, regardless of season, for each doe 
should be bred to produce four litters a 
year. Does and bucks of small breeds may 
be mated when five to six months old, me- 
dium-weight animals at six to seven months, 
and giants at nine to twelve months. Mating 
should be undertaken when the doe is com- 
ing into maturity. At its completion, the 


als Equipment for the bock-yard 

robbitry need not be costly. 
Materials for o self-cleaning 
hutch (above) are listed on 


the next pop , Rat, « net 
le 


doe should be confined to her own hutch, 

A doe will carry her young 31 to 82 days. 
During the third week after mating, place 
a nest box in her hutch, bedding it well with 
clean straw. She will usually arrange her 
own nesting material, lining it with hair 
pulled from her body. 

The next day following kindling, place 
your hand quietly in the nest and remove 
any dead, deformed, or undersized young, 
leaving six to eight, depending upon the 
suckling ability of the doe. You can even 
transfer newly born rabbits from one doe 
to another to even up litters, but this must 
be done within the first two or three days 
after birth of the young. 

Fryer rabbits are ready for consumption 
when they are weaned at 60 days of age, 
but they can be kept together in one hutch 
for two months longer. It’s a good idea to 
rebreed the doe immediately. Any does and 
bucks you plan to keep for breeding pur- 
poses should be separated from the litter 
after weaning time. 

Never lift a mature rabbit by the ears or 
legs. The proper way to carry a grown 
rabbit is to grasp a fold of skin over the 
shoulders with one hand, support the rump 
with the other hand, and hold the back of 
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‘SORE FOUR HOLES 
1M UPPER MALY OF END. 


Mature rabbits should be carried by grasping the 
shin above the shoulders ond supporting the rump 


the rabbit well cushioned against your body. 

Rabbits require a minimum of attention 
except during severe hot and cold weather. 
Young rabbits can stand low temperatures 
once they are dry, providing they have a 
warm nest and a good covering of fur. To 
keep young litters and does ready to kindle 
from ‘suffering in hot weather, place feed 
sacks on the hutch floor and wet them three 
or four times a day. Don't make the mistake 
of wetting the animals. This may bring on 
colds and pneumonia. If the very young be- 
come restless in hot weather, place them in 
a 6” by 6” by 15” wire basket hung inside the 
hutch, but return them to the nest box when 
the thermometer falls to normal. 

‘There is no need to worry over the feeding 
problem. Rabbits will eat whole grain, pro- 
vided it is free from mold or smuts. If the 
grain is mixed with fine meal, dampen it 
slightly to keep the meal from settling to 
the bottom of the feed trough. All table 
scraps may be fed excepting sour and greasy 
items. So may vegetables, lawn clippings, 
sweet potato and pea vines, green corn 
leaves, and the like. 

Keep good-quality hay in the manger at 
all times. Cut the hay into 4” lengths. 
‘Legumes such as alfalfa, clover, vetch, and 
cowpea are more desirable than the car- 
bonaceous hays like timothy, bluegrass, 
Bermuda, and similar grasses, although the 
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MATERIALS FOR CONSTRUCTING 
TWO-COMPARTMENT HUTCH 


w. 
2 


2 


Verticals. for doors 
Boor laten pieoes 
Fieor 


Sides of base under feed trough 
Top ‘of base under feed trough 
Bottom of feed. trough 
Front end of feed, trow 


Zane mtommsnceansm: 


‘open 


attaching 


ras ie 
MeWare mean ie auger a8" Dy 30° for hay. 
manger 


17 Wire megh, 18 gauge, 247 by 13° for front, 
doors, 


ea nits ae 


20d nails, spaced 3” apart, for guards of feed 


"ro 
a's and wire-mesh staple 
Note! All lumber dimensions are given in inch 


latter are satisfactory if cut and fed when 
still green. Root crops, including carrots, 
turnips, and sweet potatoes, can be stored 
for winter feeding. 

Regular feeding is important to keep the 
stock strong, so make sure that dry does, 
herd bucks, and developing breeding stock 
are fed daily the amount of grain or scraps 
that they will eat in a half hour or less. The 
young usually will start eating solid foods at 
three weeks, at which time both doe and 
young should get all the grain and scraps 
they can consume. When the litter is 
weaned, return the doe to the regular diet. 

A diet for rapid growth of young rabbits, 
and for the doe until her young are weaned, 
should contain plant-protein supplements 
(soybean, peanut, or linseed) in meal, pea- 
size cake, or pellet form. Mix the supple- 
ment one part by weight with two parts of 
one or more whole grains. Be sure the items 
are well mixed. All grains may be used 
interchangeably, as their food values are 
about the same. 

To kill a rabbit humanely, stun it by 
striking it with a stick on top of the head 
back of the ears. Suspend it head down and 
remove the head immediately to permit 
thorough bleeding. 

In dressing the carcass, first cut off the 
tail and front feet. Remove the left rear 
foot at the hock joint, cut the skin im- 


table having a backboard and a slot for o sow 


mediately below the hock of the suspended 
leg, and open the skin inside this leg to the 
root of the tail. Extend this incision to the 
hock joint of the left rear leg and, after 
separating the edges of the skin from the 
flesh, continue pulling the skin off, leaving 
the fat on the carcass, After the skin has 
been completely removed, slit the carcass 
open along the belly and remove the entrails, 
saving the liver, heart, and kidneys. Cut off 
the right hind leg at the hock joint, and the 
rabbit is correctly dressed. 

‘The expense of raising rabbits can be 
materially reduced by selling the pelts. 
While the skin is yet warm, place it flesh 
side out over a shaper and remove all 
wrinkles. The fore part goes over the nar- 
row end, with both front legs on one side. 
Don't stretch the skin unduly. 

‘The day after placing a skin on a stretcher, 
make sure that the edges of the pelt are dry- 
ing flat and that the skin on the front legs is 
straight. Remove surplus fat. Hang the 
skin in the shade beyond the reach of mice. 
Should you store dry skins for an extended 
period, sprinkle them with naphtha flakes 
and pack them in a tight box. Never use 
salt. Furriers will buy pelts that have been 
kept in good condition, thus helping you to 
keep the cost of fresh Victory meat for your 
family at a minimum. 


Above is @ weaned litter busily feeding, while 
below are young rabbits in o hot-weather basket 
suspended to make the most of any cooling breeze 


Below is on easy method of branding rabbits. An 


India-ink number inside eor identifies this Angora. 
Its valuable wool is plucked ot regular intervals 


Victory Shopping Bag Made 
of Fabric and Plywood 


Witi some plywood, a piece of fabric, 
and the help of a brace and bit, anyone 
can make this victory shopping bag. It 
holds a surprising number of packages 
and is designed to keep them from fall- 
ing out at the sides. 

‘Two 9/16" holes centered 314” apart 
are bored in each of two disks cut from 
14" plywood. Eleven %" holes are bored 
7/16” in from the edge of each disk and 
evenly spaced, as shown, After sanding 
and varnishing the disks, paint on the 
V's and varnish again. 

About % yd. of 30” wide fabric such as 
drapery cloth is required for the bag. All 
edges are hemmed, and the rectangle of 
cloth is gathered and laced to the small 
holes with colored cord, Seamed handles 
1" wide, cut from the same material, are 
slipped through the large holes and sewed. 
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Ice-Cream Containers Are Used for Candle” Centerpieces 


Above, the completed bog 
ready for marketing. Draw 
ing at right gives layout 
of the holes in the disks. 
The photo ot extreme right 
shows bag being attached 
fo disks with colored cord 


Ick-CREAM containers are easily trans- punched in the tops. The pipe cleaner is se- 
formed into make-believe candles which cured by bending the inserted end. Leave a 
serve as attractive centerpieces for party bit of it showing to represent a wick. 
tables and cost little or nothing to make. A Then tie a ribbon around each candle. 
patriotic motif can be added by 
making them red, white, and . 
blue, but you can select any 
color combination you desire. 4 

After removing the lids and —S 
inverting the containers, cover 
them with construction paper. 

Using the lid as a pattern, cut 

paper circles for the tops. 

Flames are fashioned from red > 
cellulose film and glued to 1” a 

lengths of pipe cleaner, which * 
are inserted through holes 
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Small Drill Press Adapted to Bore Holes in End of Long Work 


A SMALL bench-type drill press can easily 
be adapted to drill work longer than the 
maximum distance between chuck and table. 
Bolt the drill press at the extreme end of a 
sturdy bench that is itself bolted to the floor. 
‘The bench must not tip when pressure is put 
on the feed handle with the drill-press head 
turned to overhang the bench. 

Raise the head to the top of the column 
and lock it there. Make a collar of two 
hardwood blocks rounded to fit the column 
and bolt them firmly around it just under 
the head. This will support the weight of 
the motor and head when the clamp is re- 
leased to swing the head clear of the bench. 

Construct a face of hardwood, to which 
the work can be clamped vertically for drill- 
ing, by fastening two arms of suitable length 
to a board by means of triangular braces. 
‘The arms are adjusted and fastened to the 
table by bolts—BeRTram BrowNowp. 


The work is clamped to @ face 
hold in @ vertical position 
by two arms that are bolted 
fost to the drill-press table 


At for right, the collar is 
shown bolted to the column 


le Framing Mitered Accurately in Triangular Sawing Jig 


CUTTING 45-deg. miters on wide 
boards can be done accurately with 
@ narrow miter saw used in the tri- 
angular-shaped box shown at the 
left. It is designed to be attached 
to the edge of a bench so that the 
Piece to be mitered can extend down 
below the bench. 

‘The angle of the sloping bottom of 
the box, between the two sides of 
214" wide stock, is 45 deg. Both sides 
are notched to allow space for the 
thick back of the saw, and the slot 
in which the saw slides is vertical. 
‘The width of the box can be made to 
suit the length of the saw and the 
width of the piece to be mitered. A 
carpenter's steel square is helpful in 
getting true angles.—E. L. WESTDAL. 
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In shaping the edge of an oval piece on the circular saw, 
the work pressed against © pencil mark above the arch 
fence. A molding head is mounted in place of the sow blade 


Below, starting to cut o cove. The fence ‘masks off the portion 
of the cutter not wante jul not to feed work too fost 
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Shaping, Sanding, and Metal 


By 
EDWIN M. LOVE 


CIRCULAR saw is an ine 

valuable piece of equip- 
ment for the home workshop 
because it not only makes saw- 
ing easy, but can also be used 
for shaping, jointing, sanding, 
and metal cutting. The a 
cessories necessary for these 
additional tasks are compara- 
tively inexpensive. 

How can the saw be used as 
@ shaper? A molding head 
fitted with interchangeable 
knives makes it a shaper. 
These heads are of several 
styles, some designed for the 
lighter uses to which home 
workshop equipment is gener- 
ally put, and others for heavy- 
duty production work. The 
three cutters of a molding head 
are locked with screws in slots 
that are nearly at right angles 
to the radius, thus combining 
a shearing angle with safety. 
Solid two-winged cutters are 
available in a variety of pat- 
terns. They cost about the 
same as sets of cutters for a 
molding head and are very 
satisfactory. 

Mount the head on the saw 
arbor in the same manner as a 
saw blade. The dado-head in- 
sert serves in most cases, but 
sometimes a special wooden 
insert made to fit the job is 
better. As with a saw, the 
depth of cut is regulated by the 
distance the knives project 
above the table, and the width 
is determined by the position 
of the fence. 

Straight molding cuts are 
made with the board lying on 
the table, or with the edges 
sliding on the table, according 
to the pattern of cut desired. 
If the fence has no built-in 
arch that will clear the mold- 
ing head, screw on a wood 
face that has a segment cut 
from it. Adjust the cut rel 
tive to both table and fence, 


Cutting on the 


and make a trial cut on a scrap of wood. 
When the setting is correct, pass the work 
over the cutters, Irregular motion may 
cause slight ridges, and feeding too fast 
leaves noticeable ribs. A better finish is 
usually obtained if a second pass is made 
without change of adjustments. If the mold- 
ing extends around the piece, complete one 
end first, then one edge, next the second end, 
and finally the second edge. This enables 
the cutters to trim away the splintered 


Circular Saw 


corners left from cutting across the grain. 

Can curved moldings be made on the cir- 

ular saw? Outside curves are almost as 
easy to make as on a shaper. Feed the work 
against the molding head, keeping the edge 
against a center point marked on the fence 
above the arch. If irregularities appear 
due to shifting from the center line, a 
a second pass will smooth the work. When 
moldings require two or more settings, with 
or without a change of knives, be sure to 


MITERING 
METAL TUBING EDGE OF STRIP CLAMP 
PARALLEL 
VERTICAL =e to sowres ence _[\ 
Position === 
AUXILIARY FENCE 


‘SCREWED ON 


MAKING A COVE MOLDING 
{MOLD AND SAW OFF 


SNOW 


7 — xa SQUARE-NOSED. 
Curren 
- —— 
re HEAVY-DUTY 
MAKING STRIP MOLDINGS \BBETING MOLDING HEAD 
Hens rymean curren 
muses 
rence f 
uy eter reece 
NoAfeurnns VA \ 
tance cove ey lt re 


DOUBLE-CUT MOLDING WITH 
‘TWO CUTTERS 
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Metal can be cut by using an abrasive disk 
on the arbor instead of the saw blade. 

sure to wear goggles, use the special 
guard designed for this purpose, and soot 
to one Hing wheels of this type 
can do much damage if they ore shattered 


A qritfoced disk replaces the sow blade 
when the circular sow is used as a sander 

Such a disk may be purchased or made up 
plywood ond coarse ond 


make the successive trial cuts on the same 
trial piece of work, so that the finished sam- 
ple will show how the work will turn out. 

Inside curves can also be shaped, but only 
if they have very large radii. 

How can jointing be done? Insert square- 
edged knives in the molding head, set the 
fence off center enough to allow for cutting 
the full width of the edge, and adjust the 
depth of cut to 1/16”. The usual procedure 
is to pass the piece over the cutter as in 
making a molding, but since the edge in 
jointing is completely cut away, the support 
is gradually lost and gouging may result. 
A better method is to clamp a straight strip 
of wood to the side of the board parallel to 
the edge to be jointed. Slide this strip along 
the top of the fence or along a straight 
wooden facing if the fence is not true. 

Rabbeting is simple. Shift the fence to 
expose the necessary width of cutter, and 
run the edge of the work over. The remain- 
ing flange carries the piece, thus preventing 
gouging. End rabbets and tenons can be 
cut as with a dado head. Crosscut the 
shoulders first to avoid splintering them. 

Is the saw used for sanding? Special 
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grit-faced disks designed for 
mounting on the arbor in place 
of a saw blade are available, but 
disks made of %” plywood with 
coarse garnet paper on one side 
and fine on the other work very 
well. If necessary, make a 
wooden insert for a plywood 
sanding disk. Most of the jobs 
that any small sanding disk can 
handle, such as dressing miter 
joints, shaping small blocks, and 
the like, are possible. 

How is metal cutting done? Wheels used 
for cutting metal are made of emery or 
silicon carbide. They are about 3/32” thick 
and of various grits and bonds, according to 
the material which they are to cut. Be- 
fore using such a wheel, examine it for 
cracks and chipped edges. Clamp it on the 
arbor with medium pressure, using a card- 
board disk on each side to cushion it. An 
iron guard designed for the purpose also 
should be obtained. Stand aside when start- 
ing the wheel in case it should shatter. 

‘The wheels cut steel amid a shower of 
sparks and leave precise, smooth surfaces, 
shearing through with ease. This method 
affords a simple way to cut sections from 
hardened steel without drawing temper 
to a great depth. The accuracy of work 
depends not only upon precision of measure- 
ment and clamping arrangements, but also 
upon the condition of the wheel itself. If it 
is out of round or chipped, it should be 
dressed true on the arbor to avoid wobble. 

When mounted against a plywood disk for 
backing, cutting wheels can be used for sur- 
facing, tool grinding, and similar operations. 


Moldings can be cut on outside curves almost 
as sarily on o circular saw of on @ shaper, 
nd the operation is similar. A round 

is being sralded tn the photograph below, with 


the help of o notched fence used os o guide 


Shown above is a sure method of jointing. Clamped 


to the work, parallel to the edge to be jointed, is 
@ straight pit top 
‘of the ausiliary fence, Square ore 
used in @ molding head. The fence is set off cont 


far enough to allow for cutting the full width of 
the edge, ond the depth of the cut is adjusted to 
1/16". Cut end rabbets and tenons as with dado heads 


There's a Way to Sharpen Each Blade of Your Pocketknife 


]OUGH down a dull pocketknife blade on 
coarse oilstone and finish the whetting 
on a fine one, A razor hone is good for fin- 
ishing, Rest the stone on a workbench or 
clamp it in a vise. Wet the surface with 
water, light oil, or Kerosene. Incline the 
blade about 20 deg. and make long, oval 
strokes with even pressure, drawing the 
blade from heel to point. Change from one 
side to the other to equalize the bevels. The 
blade’s wire edge can be taken off with ligat 
diagonal strokes toward the edge. Touc:: up 
the other side and finish on a finer stone. 
‘To whet a blade of the saber type, sharpen 
the straight section and hone the point with 
rocking strokes that bring every part of the 
curve to bear on the stone. Keep the edge of 
a sheepfoot blade straight; otherwise the 
advantages of this shape are lost. The con- Moments spent in whetting the edge of o knife 
cave edge of a pruning knife is honed on an will pay dividends in time saved and better work 
oval-shaped abrasive stick or slip stone. 
Sharpen a leather punch nearly at right Raa 
angles to the stone, later removing the wire | pow weaass Gand -Ssines 


edge with a triangular slip stone. Keep the | inoicateo OFF 
sides of a screw driver parallel. 
Some mechanics prefer to sharpen a knife 


from one side only. This has certain ad- 
vantages in difficult whittling projects. If a 
pocketknife has two or more blades, one 
may be whetted in this way. Whet the flat 
side lightly to remove the wire edge. 

Grinding should be necessary only if the 
edge is very blunt, or to make the heel 
narrower. A sudden flush of blue means 
that the temper is lost at that place. Use a 
grindstone rather than an emery wheel if 
one is available —E. M. L. 


PAPER-WEIGHT PUP 
Whittled with a Penknife 


By ELMA WALTNER 


ETEY, our jaunty pup paper weight, 

does a good job of keeping the papers on 
your desk from blowing off in each gust of 
wind. He'll be popular with visitors, too. 

Petey is roughly carved, a fact that adds 
to his charm and to your ease in shaping him. 

‘The drawings grouped around the photo 
below show him from three different angles. 
After some practice you may want to try a 
different pup, perhaps one with short ears 
and tail as shown at the right. 

Make the pup from any soft wood—a 
scrap of redwood or soft pine works easily 
and takes a nice finish. Lay out the profile 
pattern on a block 12” by 214" by 3”. The 


grain should run vertically to give strength 
to his front legs and head. Saw out the pro- 
file with a coping saw or on a jig saw. Drill 
several holes through the wood that is to be 
cut away between the front legs. This makes 
shorter work of the carving. 


4 

FASTEN To BASE 

WITH DOWELS AND 
GLUE 


A sharp jackknife is the only tool you 
need for shaping the pup. Turn the work 
often in carving, for this makes it easier 
to get the proportions correct. 

The carving finished, sand down any 
rough spots. But don’t be so enthusiastic 
in your sanding as to take off all the an- 
gles, for they add to Petey’s individuality. 

If you use redwood, a coat of shellac is 
all the finishing necessary. If pine is used, 
you'll probably want to apply a coat of 
mahogany stain. The eyes are white map 
tacks with black painted pupils; the nose 
is painted black, and the mouth red. 

Turn the base 2%” in diameter and 114” 
thick. Make a shallow recess in the bottom 
to hold the weighting material. Lead shot 
or coarse sand may be used for this. ‘Then 
turn out a thin disk of wood to fit the bot- 
tom of the recess. Glue this into place 
after the weighting material has been put 
in. Almost any wood will do for the base. 
In this case ordinary red cedar was used. 
Finish with two coats of shellac and wax. 

Mount the pup on the base with glue 
and dowels, and he will be ready to do 
his small part in keeping your desk tidy. 


at the extreme 
Transfer i 
‘and carve 


Loy out on squares the profil 
left or one of your own dei 
to @ wood block, sow to the oul! 


A rejected skin (one that has 
been Yonned) moy be 
bought from a tonner. Goat, cow, 
colf, ond deer hides are best 


ASSEMBLE 
OTHERS INSIDE 
HOOP AND 
GLUE EDGES 
yooe ORIVE BOTH HOOPS 
TOWARD MIDDLE 
PICKLE OR NAIL KEG ONE STAVE LET GLUE DRY 


TWIST WIRE TIGHT 
WITH SPIKE. PULL 
LEATHER 2° TOWARD 


SOAK SKINS OVER 
ICE Pick NIGHT IN WARM 


WATER) LACE OVER 
CENTER 

DRILL UNDERSIZED BARREL WITH 

HOLES FOR ROOFING BALING WIRE 


TACKS“ONE IN EACH STAVE, 


sam 3 

TACKS, 
DIP TACKS IN GLUE REMOVE TWISTED WIRE SCRAPE WOOD BODY WITH 
‘AND ORIVE IN AND WASTE LEATHER GLASS OR SCRAPER; THEN. 


‘SAND SMOOTH 


GILD TACKS 


APPLY THREE COATS 
REO ENAMEL;THEN 
VARNISH 


borrel to mate c tom-tom wos 
worked out by Arthur M. Chose 
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Working 


THREE CRAFTWORK 
Designed by 


Ernest R. Dewalt 


DECORATIVE SCREEN. This is an 
interesting project in woven wood. 
Rip scraps for the two panels into 
\%” thicknesses and three widths as 
indicated in the drawing. Longi- 
tudinal strips are cut 59%” long 
and transverse ones 23” for the 
screen shown. Pine was used for 
all parts, but any wood will do. 
‘Weave the panels square, using 
two lines at right angles on a piece 
of wrapping paper as a guide. Two 
wood strips based along the lines 
will be helpful. Spacers of wood 
or cardboard will save time. 
Groove all frame members at the 
same saw setting; then saw the 
ends for splines as shown. As- 
semble the long members and the 


SCREEN 


eral erobers 


ee 


= 


1] eu [J 
CORNER-JOINT DETAILS. WINGE DETAIL 


ee 


~ Time: Two Evenings 


PROJECTS THAT MAKE THE MOST OF LITTLE MATERIAL 


Va" HOLES 
4a" DOWELS. Va" DEEP 
SPACED So) FOR DOWELS 


panels first, gluing in the splines and fasten- 
ing with %” brads at the splines and wider 
transverse strips. Apply two coats of white 
shellac or varnish. When the finish is dry, 
attach the leather hinge straps in pairs as 
shown. Working time: 5 hours. 


WOVEN HAMPER. Scraps are also put to 
work in weaving the three panels of the 
triangular clothes hamper on the facing 
page. All of these strips are 1/16" by %” 
and are woven as shown in the drawing. 

Shape the corner rails from %” pine and 
cut grooves to receive the panels, which are 
curved to form a rounded triangle. Nail the 
panels in place from the inside. Lay out 
the top frame on 1%” plywood; then rout 
out a 4” groove for the top of the panels. 
After a trial fit, join the frame to the end 
rabbets of the corner rails with glue and 
nails, 

To form the lid, simply shape the back 
end of the plywood cut from inside the top 


VA HOLES FOR PIPE STEMS 


_ TURNING 
————}._ 


BOTTOM 
TURNING 


frame. A hole is bored for a finger grip, 
and the lid is drilled transversely with 
undersize holes for two clipped finishing 
nails that form the hinge. The bottem is 
sawed from plywood, the panels being nailed 
to it and overlaid with 1/16” by %” strips 
held by roundhead tacks. Finish like the 
screen. Working time: 5% hours. 


HUMIDOR AND PIPE RACK. Here is a 
dual-purpose project that will delight any 
pipe smoker. Obtain a glass jar that will 
hold % Ib. of tobacco and supply the missing 
dimension in the drawing to fit it. 

The upper section and bottom of the rack 
are turned from mahogany, as is a new top 
for the jar. Line up and bore the holes for 
the dowels, and drill pipe-stem holes in the 
upper section as shown. Finish with three 
separate rubbed coats of thin, clear shellac 
or varnish before gluing in the dowels; then 
insert a small humidor in the cover. Work- 
ing time: 41% hours. 


HW 215 


——acn 


Wrong 


side weer on @ belt 
will result in a ruy 


| . 

| Longer Belt: Life 
| g CONOMICAL use of belts in | 
the shop means longer serv- 
ice from them and considerable 
saving in money and material. 
Wight — Always run belts at recommended 
speed. All belt-and-sheave com- 
Never put too much lood binations have a specific speed at 
‘on @ belt. Two machines which centrifugal force tends to 
wily ot throw the belt away from the 
{ull load olways require | groove, causing loss in trans- 
on extra primary belt | mitted horsepower. | 
It will pay also to use a suffi- | 

cient number of belts on each 
drive to meet the power require- | 

ments of your machines. You 
will find it far better to overbelt | 
G } than to underbelt. For example, | 
| using four belts on a drive requir- | 
ing five reduces belt life about 60 
percent. These drawings show oth- 


Wrong er poi vatch.— cr 
points to watch.—J. Moproci. 


driven simultan: 


Prying @ V-belt over o 


insteod. Dirt in grooves 
wears eway belt rubber 
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NEW 


SHOP 


IDEAS 


SEPARATE STOPS can be set 
for multiple-tool operations in 
bench-lathe production work 
with the ingenious device shown 
on the lathe at the right. This 
carriage stop consists of a 
threaded cross bar having ad- 
justable nuts to control the 
length of the cuts and appropri- 
ate connections for disengaging 
the carriage feed. It automat- 
ically stops the carriage without shutting 
off power as each tool in the tool-post turret 
finishes its work, thus releasing the op- 
erator for other jobs or for simultaneous 
drilling and similar tailstock operations. 
‘The stop was invented by David I. Welt, 


TWIST DRILLS MAY BE SHARPENED 
accurately with the help of a drill-point 
gauge made as shown below from a scrap 
piece of 1/16” or %” cold-rolled steel. Be 
sure to file the point angle on the gauge ac- 


NONTOXIC HAND CREAM, used fre- = 
quently by machinists to protect their 
hands against the action of soluble-oil 
cutting compounds, will also keep the 
fingers from leaving perspiration 
marks that might cause the rusting of 
precision parts or specially finished 
metals. The cream is spread on the 
hands before work is begun and can be 
washed off easily after it is finished. 
A companion product is a water-sol- 
uble rust-preventive liquid that may 
be applied to metal parts by dipping, 
spraying, or brushing. It is nonin- 
flammable and also nontoxic. 


owner of a New York City shop engaged in 
war work, when he was faced with turning 
out a large number of identical parts with 
all of his available machines. In addition to 
speeding the job, it reduced work spoilage, 
tool breakage, and danger to the operators. 


curately to shape. This angle depends to a 
large extent on the material to be drilled, 
but 59 deg. has been found most satisfac- 
tory for average work. Both cutting edges 
of the drill should be ground to the same 
angle, since a difference will 
cause one lip to take a larger 
cut than the other and make 
the drill cut oversize to some 
extent. 


_ Se 
MACEDONISU'S 


FOR WAR WORK 


You Can Turn Out from Scrap Stock 
Odds and Ends of Steel Used to Make 
Lathe Carriage Stop and Depth Gauge 


By C. W. WOODSON 


WO accessories any machinist will find useful 

are a lathe carriage stop and a depth gauge. 
Although these may not be available on the mar- 
ket today, it is possible to make both from scraps 
of steel such as can be found in any shop. 


LATHE CARRIAGE STOP. A carriage stop is es- 
pecially useful in production work or when dupli- 
cate parts are to be made. It is clamped to the 
front bedway of the lathe on either side of the 
carriage and may be set to limit tool travel at any 
point along the bed. An adjusting screw makes 
it possible to control the depth of boring or facing 
cuts, cut off work at a given point, or duplicate 
longitudinal cuts. Since the stop is not designed 
to shut off the power feed, the carriage should be 
fed in by hand for the last part of the cut. 

‘The stop shown in use on a lathe in Fig. 1 was 
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made from short ends of cold-rolled steel. 
A block, which forms the body, was first 
drilled for the clamping and adjusting 
screws, the hole for the latter being tapped 
¥%4"-20. One end was stepped in the shaper 
(Fig. 2) to fit the flat top of the front lathe 
way. If the lathe on which the stop is to be 
used has V-ways, the block should be shaped 
accordingly to fit. 

‘To prevent scratching or marring of the 
lathe way, the contacting surface of the 
block was carefully polished. 

For clamping the carriage stop in place, 
a shoe was cut from bar stock to the dimen- 
sions in the drawings and drilled at one end 
to receive the clamping screw. 

A disk hand wheel for the adjusting screw 
was drilled to fit a mandrel, on which it was 
turned to size and knurled as in Fig. 3. The 
screw was turned from a 1%” bar, one end 
being shouldered to fit the disk, and then 
threaded in the lathe. Riveting the screw 
and disk together completed the job. All 
parts are shown in Fig. 4, along with a 
cap screw and nut, which are used for 
clamping the attachment to the lathe. 


DEPTH GAUGE. Used in connection with a 
machinist’s rule, this adjustable depth gauge 
(Fig. 8) is convenient for measuring re- 
cesses in dies, dimensions from plane sur- 
faces to projections, the depths of holes, and 
so forth. 

‘The body wa. sswed out of a 1," by 1%" 


by 3" piece of cold-rolled steel (Fig. 5). It 
was draw-filed bright all over and the edges 
were filed smooth. Next, the %” hole for the 
adjustable rod was laid out, center-punched 
at both ends of the piece, and drilled. This 
was done in the lathe by supporting one end 
of the work on the tailstock center, which 
aligned the work more accurately than could 
be done in a drill-press vise. The hole was 
drilled halfway through from each end with 
a No. 31 drill, then opened out to 4%” by 
running the drill right through from one 
end to the other. 

Another hole was drilled through the face 
of the work 114” from the wide end, as shown 
in Fig. 6, for the boss. The latter was turned 
with a shoulder to fit the hole, riveted in 
place (Fig. 7), drilled with a No. 25 drill, 
and tapped 10-24 as shown in the drawings. 
‘Then the %” drill was run through once 
more to continue the lengthwise hole through 
the shoulder of the boss. 

‘The thumbscrew was made by knurling 
the end of a short steel rod, which was 
then turned to size, threaded with a die, 
and cut off. With the piece reversed in the 
chuck, the threads being protected by heavy 
paper, the top was turned to shape and poi- 
ished with emery cloth. A 7” length of drill 
rod, turned accurately square on the ends, 
formed the adjustable rod. 

If etching or engraving facilities are at 
hand, the rod may be marked with any sort 
of scale desired. 
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Lathe Spindle Trued with Lead Lap 


ONE way to true a lathe spindle or other shaft worn out of 
round is to lap it with aluminum oxide grains or other abrasive 
and oil. The body of the lap is cut from wood stock. Although 
the lap shown in the photo below was about 1” thick, a thicker 
one may be used to advantage if the length of the bearing sur- 
face to be trued permits. Cast the lead around the spindle, set 
up as shown in the accompanying drawing. For lapping, mount 
the spindle to revolve on a brass rod held in a vise on the drill- 
press table. In the spindle taper, insert an arbor having a pro- 
jection about %4” in diameter that can be 
Bripped in the drill-press chuck. The press The ler “i 
should be operated at a speed of about 270,794 00 °C: 
300 r.p.m.—WALTER E. BURTON. preity bes od 
ing below. Notch 
the hole to form 
anchoring lugs on 
the lead 
the 


The lop is slotted 


TGHTEN 
‘SPINDLE 


POUR LEAD INTO 
BOTH HALVES. 


‘SETUP FOR CASTING 


Eyeglass Case Holds a Micrometer 


A MICROMETER of the 1” size can be kept 
safely in an ordinary eyeglass case. The felt 
or plush lining usually found in these cases 
affords extra protection for this sensitive 
precision tool, and there is less danger that 
it will be mislaid or damaged in the shop. If 
the case happens to be slightly too small, it 
may easily be enlarged by prying open the 
lip against which the lid closes. This will 
widen the case a trifle without impairing its 
usefulness—JACK J. SNYDER. 


Corrugated Cardboard Linings 
Improve Cabinet Drawers 


SHoP-CaBINET drawers which are used to 
hold small articles such as drill bits, nails, 
screws, and the like may be improved by 
lining the bottoms with corrugated card- 
board. These corrugations, placed upper- 
most in the drawers, form little hills and 
valleys that reduce the tendency of small 
objects to roll or shift when the drawer is 
moved. The corrugations can be placed 
either crosswise or lengthwise.—W. E. B. 
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Rifle Sighting Device U 


T THE University of Wis- 
consin, this sighting and 
aiming device is used to teach 
the alignment of gun sights by 
triangulation. A mirror on a 
swivel at the far end reflects a 
target held at the side of the 
rifle, thus doubling the effective 
range. 

The rifle has an eyepiece in 
addition to peep and front sights 
and is mounted solidly at one 
end of the stand. On a board to 
its right is a sheet of plain paper 
facing the marksman. A forked 
stick fits over the board in such 
a manner that one leg holds a 
small target toward the mirror. 
‘The other leg has a hole in it di- 
rectly behind the center of the 
bull’s-eye. 

By sighting through the eye- 
piece and adjusting the leaf, the 
front rife sight is centered in 
the peep sight. The marksman 
then adjusts the target to obtain 
a bead on the bull's-eye reflected 
in the mirror. This he records on 
the paper with a pencil mark 
made through the hole in the 
rear leg. Three trials, before 
each of which the target is 
moved out of position for a fresh 
start, should result in marks 
close enough together to form a 
triangle no larger than a dime. 
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into the mirror, the morksmon adjusts the target to get a 
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Cork Handle Keeps Fish Knife Afloat 


SIZABLE cork handle on a fish knife not only 
makes it unsinkable but provides a resilient and 
‘comfortable grip. ‘The original handle can be covered 
with cork if it is not too large and heavy, or the han- 
dle can be removed and a cork handle substituted. 
Strips cut from scraps of cork flooring blocks or 
wall board are best to use if either material is avail- 
able, but cork gaskets can be glued up in layers to 
serve, or large bottle stoppers can be halved lengthwise 
and glued end to end. Be sure to use waterproof glue, 
since the knife will often be soaked in water. For a 
practical grip, shape the handle slightly oval with a 
sharp knife and abrasive paper. Attach it to the tang 
with light rivets and washers, as shown at the left. 
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The shimmering beouty of these, cherry 
blossoms was greatly enhanced by 
Fighting, A K2 fiter wor uted fo dorken 
the sky. Token at stop £/16, 1/10 second 


By MAC GRAMLICH 


HE end of spring heralds the ap- 

proaching summer season, the time of 

year ambitious photographers have 
been anxiously awaiting. Alert picture tak- 
ers find a wealth of material for summer 
photos in the great outdoors. 

Wartime restrictions, however, forbid 
many photographic subjects, and the pho- 
tographer should be very careful to observe 
all regulations. Keep in mind that such 
places as power plants, bridges, harbor 
Scenes, and military locations are on the 
restricted list, and turn your attention else- 
where. 

Summer pictures can be classified as gen- 
eral photography, and equipment is entirely 
a matter of taste and convenience. Elabo- 
rate and expensive cameras are not needed. 
With pictorial subjects in which action is 
not involved, even the least expensive box 
camera is capable of producing beautiful 
results. No matter what kind of camera you 


se 
Vv 


use, however, be sure that it is in perfect 
working condition. 

‘When planning to take several pictures 
in @ nearby locality, study the lighting be- 
forehand, This enables the subjects to be 
scheduled one after another in accordance 
with the position of the sun, thus saving 
valuable time. When taking pictures on a 
trip, make every shot count. Be discrimi- 
nating in your choice of picture subjects, 
and do not shoot everything in sight. 

For really brilliant outdoor negatives, 
sunlight is indispensable. The most favor 
able times for shooting pictorial scenes are 
in the early morning and late afternoon 
when the shadows are most pronounced, al- 
though it is true that a few types of pic- 
tures are best when taken during the middle 
of the day. In pictures shot at noonday, 
when there are no shadows to speak of and 
all objects are uniformly lighted, the major 
contrasts are in color variation. Under 
these conditions, take landscape pictures 
that have interesting foregrounds. Bring 


‘A curving road odds much te 
the composition of thi 
Shot on pon film at £/8, 
second, with yellow filter m 


Cought in the act! This thirsty 
Kitty was snapped with 0 4” by 
5" ‘Speed. Grophic. Panchro- 

ic film, #/8, 1/200 second 


rural 


the foreground into sharp focus; let it be 
the chief point of interest in the picture. 

It is often advisable to shoot against the 
light—a technique called back lighting. An 
admirable example of this type of lighting 
is shown in the picture of the ship paint- 
ers on the following page. Back lighting or 
side lighting is used to give greater detail 
and depth to summer pictures. For instance, 
wagon tracks on a country road will appear 
without detail of texture if taken with the 
sun directly overhead, but the same picture 
will have much more character if it is shot 
when the sun is at one side. Avoid straight, 
level shots whenever possible. Better effects 
are obtained by shooting either from a low 
angle or from a raised position. 

Picture composition can be enhanced by 
framing the subject with overhanging tree 
branches or taking the shot through an 
archway. When open landscape pictures are 
taken, particular attention should be given 
to the foreground. A cottage, an old fence, 
or soinetimes a group of animals can be in- 
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The lens was stopped down 
sharply for this pattern 
photo of window shutters. 
Pan film, Y/p second ot £/32 


Ship painters against the 
telling sun form on inter- 
esting silhouette photograph 


cluded to avoid emptiness in the foreground. 
On the other hand, don't crowd too many 
objects into one shot, as they tend to make 
the picture confusing. Subjects that have 
no particular relation to a scene are both 
distracting and annoying. 

When landscapes are cropped horizontally, 
the effect is usually pleasing and relaxing. 
‘The choice of cropping, of course, depends 
on the subject. For example, a picture of 
very tall trees should be cropped vertically, 
whereas most pastoral scenes call for hori- 
zontal cropping. 

Tt is usually best to take pictures of 
people, especially children, while they are 
engaged in some kind of activity. It is 
sometimes a difficult task to get your sub- 
ject to concentrate on what he is doing, 
since the average person tends to become 
camera-shy and self-conscious. A good trick 
is to have your subjects rehearse their poses 
several times, and shoot the pictures while 
they are rehearsing. In this manner, posed 
pictures can be made to look very natural. 

‘When taking character studies or close- 
ups of individuals outdoors, try to get the 
subject into a position so the sun will strike 
at about a 45-deg. angle. This will create in- 
teresting shadows and give the picture depth 
and roundness. Use a reflector when photo- 
graphing people with dark or tanned faces, 
or those wearing hats that shade their faces. 
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Since the use of reflectors is impossible in 
candid photography, longer exposures are 


necessary to get desired detail into shadows 

Subjects for unusual pattern or design 
photography can be found in abundance in 
both city and country. Windows, pillars, 
cobbles, shingles, and fences are a few of 
the subjects that form interesting patterns. 

Strive for a well-balanced composition in 
your pictures. Do not have too many dark 
or heavy objects on one side, for such a pic- 
ture is badly weighted and is therefore un- 
balanced or “top-heavy.” Focusing the pic- 
ture on a ground glass helps to avoid bad 
composition. 

When judging composition through a 
ground glass, beware of being misled by the 
visual values of coloring. In black-and- 
white photography it is the contrast be- 
tween light and dark tones of objects which 
gives quality to the finished picture, and 
not the color seen on the ground glass. 

Color filters are important when shooting 
outdoor pictures such as flower details, 
woodland scenes, or cloud formations. The 
most commonly used filter for general out- 
door work is the K2 or yellow filter. Next 
in use is the light-green filter. Both of these 
are suitable for panchromatic and ortho- 
chromatic films, Red filters are usually used 


only to get dramatic sky effects, especially 
beautiful cloud formations, on panchromatic 
films. Filters should be used only when 
color corrections need to be made. For ex- 
ample, a picture of a yellow wheat field 
with a good sky effect above it should be 
taken with a yellow filter. This will darken 
the blue sky, bring out white clouds, and 
lighten the yellow wheat. To bring out 
heavy wooded scenes, use a light-green fil- 
ter. Filter factors should always be taken 
into consideration, and film manufacturers’ 
guides can be used for this purpose. 
Guard against both underexposure and 
overexposure, for these can ruin a picture 
even when the lighting is good and the filter 
used is correct. Save your filters when 


shooting pictures on a gray or misty day, 
for under such conditions they are virtually 
useless. Photographs taken after rainstorms 
are usually brilliant because the air is free 
of dust. 


Early spring... a running brook gracefully 
framed by a curving archway. Orthochromatic 
film, 4/11, 1/10 second. A tripod was used 


This hurtling equestrion was cought in mid- 
cir ot a speed of 1/550 second. Shot with 
2 4” by 5” Speed Graphic, without a filter 


For general outdoor photography where 
speed is not a factor, medium-slow films are 
preferable. They are less grainy and have 
greater latitude. Even with a film of medium 
speed, fast action shots can be made. 

‘The use of a sturdy tripod whenever pos- 
sible is recommended. A steady support will 
assure sharp negatives. Another accessory 
important to good photography is a properly 
fitted lens shade, but make sure it doesn’t 
shade corners of the negative, A shade pre- 
vents unnoticed reflections from striking 
the lens. Last but not least, use a reliable 
exposure meter at all times. Light condi- 
tions are constantly changing, and the use 
of a meter is important in order to secure 
the best results from your photographic 
efforts. 

With a camera in good working condition 
and a few accessories, the amateur photog- 
rapher ought to be able to spend a busy 
and successful summer taking worth-while 
and interesting pictures, Even though 
you do not go away for a long vacation 
trip this year, the possibilities of pic- 
ture material in your own vicinity are 
unlimited. The alert photographer rec- 
ognizes good pictures no matter where 
they may be. Amusement resorts, 
swimming pools, zoos, city parks, all 
lend themselves to the photographic 
art of the wide-awake snapshooter. 


FOR CAMERA USERS 


A FILM HOLDER that clamps 
to the post of the enlarger, or 
on the sliding sleeve, is shown 
in the photo at the right. It 
consists of part of a cut-film 
box attached to a spring clip 
fashioned from thin metal. 
This clip can be held to the 
back of the box by strips of 
adhesive tape or by a small 
bolt. Films placed in the box 
and attached to the enlarger 
are easily located, and are 
kept out of the way of de- 
veloping and fixing solutions 
which may otherwise drop on 
negatives and ruin them. The 
holder is a convenient time 
saver.—HARRY RADZINSKY. 


Pos The film holder is shown 
, attached to the enlarger 
in the photo ot the left, 
Below, o spring clip of 
thin ‘metal is taped to 
the back of the film box 


UNIFORM LIGHT can be provided be- 
neath the diffusing glass of a spotting 
easel by installing four 25-watt tubular 
lamps as shown. In comparison with 
the single brightly burning lamp usual- 
ly employed, this unit operates with 
comparative coolness, for each pair of 
lamps is wired in series. This permits 
the lights to be mounted extremely close 
to the diffusing glass without causing 
discomfort to the hands. Tests show 
that the effectiveness of the light for 
ordinary spotting or tracing is the same 
whether the lamps are burned at full or 
at reduced intensity.—J. M. 


PHOTOGRAPHIC CHEMICALS in crystal 
form must usually be crushed in order to 
speed the mixing process. The frame of a 
discarded razor is an excellent tool for this 
purpose. Its curved surface permits it to be 
pressed down on the crystals with a rocking 
motion that does an effective crushing job 
quickly and efficiently. An old razor can 
usually be found in any home. Be sure that 
both the razor and crushing slab are clean 
before using.—WILLIAM SWALLOW. 
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SHORT LENGTHS OF FILM can be stapled 
together as in the photo at left, permitting 
two or more to be developed at one time as 
a single roll by either the tank or tray 
method. Sections of film pack can also be 
stapled and developed as roll film. This 
method is a great timesaver in the photo 


lab. Ordinary staples do not seem to be 
affected by the chemical solutions generally 
used.—RoBERT ScorT. 


Adjustable Finder Frame Simplifies Shooting Close-Ups 


5a: i ae ‘AKING sharp close-ups of small 

objects such as flowers, insects, and 
tiny animals in their natural surround- 
ings is simplified by using a finder 
frame like the one shown at the left. 
It is designed for use with double-ex- 
tension cameras or single-extension 
cameras and supplementary lenses, 
By stretching rubber bands on the 
wire frame and setting the two sliding 
blocks as the focus may require, any 
field from negative size up to 5” by 7” 
can be framed off. 

Cut blocks 1” by 2%" and 1%” by 
2%" from 114” stock. Bore two %” 
holes through each, 1%” apart and 
7/16" from one face; then saw the 
blocks apart on the center line of the 
holes. The blocks are locked in place 
with wing nuts and \4”-20 bolts on 
two straight %" dowels. The wire 
frame is held upright in two notches 
filed in each end of the front block. 
‘A nut soldered to the upper part of the 
frame secures it in the folded position 
to the screw in the camera block when 
the device is not in use. 

‘Adjust the camera to bring the de- 
sired field of view inside the limits of 
the ground glass, and focus according- 
ly. Any subject in the plane of the 
frame Will then be sharp on the film. 
With cameras having no ground glass, 
tape a piece of tracing paper over the 
film rollers and focus visually on any 
convenient subject to determine by ex- 
periment the lens settings for various 
distances and the corresponding field 
areas.—FRANK HEGEMEYER, 


Flowers and other nature subjects are easy to shoot with 
this focusing finder. Below, @ nut soldered to the frome 
holds it to the camera block when the device isn't in use 
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Model-Railway 


By DAVID MARSHALL 


OUR model railway is either made or marred by 

the accuracy with which the grade, at every point 
of line, balances cut against fill. The grade is the ver- 
tical profile of the track from terminal to terminal—a 
series of ups and downs and level stretches that follows 
the major contour yet also smooths out the minor 
inequalities of the land. 

For us who are model railroaders, the grade is the 
batten or flooring on which we nail down our track, 
and our problem is to create the hills and valleys which 
will give us a well-balanced result. This necessity will 
in large part determine the character of the terrain that 
you will have to build around your model pike. Almost 
inevitably it will oblige you to construct retaining walls. 
‘These are extremely interesting to work with, yet you 
have no authority for building them unless you are by 
necessity driven to it. 


ANGLE OF REPOSE. We can approach the subject of re- 
taining walls precisely as if we were civil engineers at 
work on a grown-up railway. That is, we particularly 
notice the angle at which the earth is excavated to form 
a cut and the angle at which the sides of the embank- 
ment slope outward. This angle depends upon the char- 
acter of the material excavated and dumped, and that 
material can range all the way from sand to granite. 
You can build an embankment of sand, but the sides of 
the embankment cannot be steep because sand settles 
at a low angle, or has a low angle of repose. 

‘The model ‘railway must be compact, and the rail- 
roader ought to represent compact substances such 
as clay and rock, for these are the two that make the 


A mode! moin. 
built hills. 


roars out of @ realistic tunnel amid skillfully 
Note the flagged embankment beside the tracks 
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Retaining Walls 


steepest banks. With due allowance for a 
margin of safety, heavy clay has an angle 
of repose of 66 percent, and broken rock 
rests well at a slope of 100 percent. In 
other words, a clay embankment should 
not slope upward at a rate of more than 8” 
to the foot, which is 30 deg., while a rock-fill 
job can slope 12” to the foot, which is a 
45-deg. angle from the horizontal. 

‘Use the rock fill among hard-rock hills, 
the clay embankment in rolling country. 


SPLIT SLOPES. Cuts and fills need a great 
deal of lateral space. A clay embankment 
4” high adds 12” to the width of your right- 
of-way, and a clay cut 4” deep is 12” wider 
at the top than at the bottom. You can't 
change these things, which are among the 
inflexible items of model railroading. How- 
ever, when you lack space for these slopes, 
you have a right to use retaining walls, 
which may fully retain the embankments, as 
in the drawings of the viaduct and cut on 
the facing page, or you may use part wall 
and part slope with either above the other. 
In the sketches, this combination is shown 
as cut and fill embankments. In practice, 
of course, the two types are interchangeable. 

A final word about embankments: a 
rock-fill job is always covered over with a 
layer of good soil. Then the embankments 
are planted with grass or shrubs so that the 
roots of these will form a binding element 
and prevent erosion. Thus only the greater 


angle of repose, plus the protruding shoul- 
ders of rock fragments, distinguishes a rock 
fill from a clay embankment. 


MASONRY AND CONCRETE. Most of the retain- 
ing walls built in recent years are of con- 
crete, though the older and more interesting 
types of masonry walls are still fairly com- 
mon, Our retaining walls may be sturdily 
built of wood and painted on all sides to 
prevent warping. As a rule, retaining wall 
whether of concrete, stone, or brick, are 
built with a batter so as to lean back several 
inches out of plumb. 

The coping at the top usually overhangs 
the facade by 3”. In some instances, how- 
ever, the overhang is 4”, or sometimes the 
coping is flush with the facade. In almost 
every instance the coping is 12" thick, which 
means you can make it—if you're an O- 
gauge railroader—out of wooden ties left 
over when all your track is laid, On the 
other hand, if the embankment is not more 
than 8’ or so in scale height, it can be re- 
tained by cribbing. And here again you 
have use for excess ties. 

‘Masonry walls, to a large extent, are built 
of rectangular stone of uniform size. The 
size is nct standard, of course, but the 
blocks commonly used present a face 15” 
high by 48” long. Flush joints and V-joints 
are equally common, the ramps are stepped, 
and ends are formed simply by squaring 
off the stones. 


Cuts and fills must have correct degree of slope depending upon the type of soil represented. 


Below are typical grass-covered emi 
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WOODEN TRACK 


for Two-Rail Systems 


ODEL railroaders faced 

with a possible shortage 
of metal tracks for extending 
their systems may like to try 
making their own tracks out of 
wood. With 85’ of wooden track- 
age, including switches, in opera- 
tion for more than two years on 
my O-gauge system, I find that 
wood has even some advantages 
over metal. Operation can be 
made almost noiseless, depend- 
ing on the material on which the 
tracks are mounted. The cost is 
low—materials for 85’ of track 
might be kept to little more than 
33. Furthermore, wooden tracks 
make two-rail operation possible 
without any need for insulat- 
ing wheels. 

Birch has proved satisfactory 
for the straight tracks, but pine 
serves better for curves, especial- 
ly for those of small radius, 
since it is easier to bend. The 
tracks are made to scale, except 
for height, which is a little 
greater (%") but looks “in pro- 
portion.” Four special cutters 
ground from steel to the shapes 
shown in the drawings, as well 
as a spindle, two routers, and a 
countersink, are needed. 

Cutters A, B, and C are 


mounted on the spindle as in the drawings 
and used either in the drill press or in the 
special rig shown. The stock is first squared 
to size, then pushed up to the cutters through 
a guide that holds it in position. 

When one side is finished, the piece is 
turned over and the other side is shaped. 
A thin strip may be used to shim up the 
rail for this second cut. Where stock runs 
undersize, it will be necessary to set a 
pressure pin in the jig to hold the work 
against the cutters. 

‘The shaped stock is next cut off to size— 
12" lengths are used in my system—and the 
web on the inside is flattened with cutter D. 
‘This is best accomplished by substituting 
cutter D for B and a washer for C. Cutter 
A is left on the spindle as a spacer. 


WIRE FOR HEATING ELEMENTS 


Router E is then chucked in the drill 
press, and the flange and tread on the 
inside are undercut for receiving a metal 
conductor strip. Tapered holes are 
drilled with countersink F for fishplate 
bolts, and the rail is turned over for 
routing spaces at the ends to receive 
fishplates. This is done with router G. 
‘Two bolts are used in each fishplate in- 
stead of the customary four. 

Metal strips cut from tin cans run 
along the inside of the rails to deliver 
electricity to the locomotives. One strip 
is inserted at each end of a rail, and the 
two are joined at the center with solder 
applied through a hole in the rail at the 
halfway mark. This is easier than trying 
to solder from the inside. A simpler meth- 
od of inserting the conductor strips is to 
run one the whole way through each rail. 
In this case, soldered wires join the ends, 
and fishplates and bolts are not needed. 

In cutting the strips with tin snips, you 
will find that the metal curls and will have 
@ decided curve when uncurled. The strips 
can be straightened by tapping the inside 
curve gently with a ball-peen hammer to 
expand the metal there. Be sure to lay the 
pieces on a steel plate, for otherwise tapping 

A punch ground to 
an angle corresponding to the bolts will 
make countersunk holes in the strips if used 
over a countersunk hole in a steel plate. 

Collector shoes used in third-rail systems 
are wedged out of the way, and a special 
fiber block carrying two contact shoes is 
mounted on the axles of each tender truck. 
‘The blocks should be free to slide sideways 
on the axles.—JOHUN S, MEDCALF, 


[ELECTRICAL] 


‘The following table fives the length and size of nickel-chromium resistance wire of about an 80-20 alloy 
for repairing heating units oF designing new ones to operate on 110 volts A.C, or D.C. 
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For each volt above 110 (up to 120) increase wire length 1.9 percent. For each volt below 110 (down to 100) 


decrease wire length 1.9 pertent. 
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White dablios are a late-season food for 
this most destructive of all garden pests. 
The earlier beetles are trapped, the less 
time they have in which to work damage 


Japanese beotles ottack leaves of hazel 
ond linden trees about mid-June, leaving 
only veins. Set your traps early in the 
season in order to protect your garden 


Seven large commercial beetle traps like the one An extra strong attraction for these garden enemies 
below can be set in the lid of a big ash r et together and trimmed 
similar receptacle to catch the insects w le tly © s dipped into bait solution 
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the Japanese Beetle 


Ingenious Multiple Traps Can Be Made of Standard 
Units to Catch This Enemy of Our Gardens by the Bushel 


‘OAKING the Japs can be done profitably 
in more ways than one. Those who can- 
not go to the front can take a crack with 
bonds and war work and, in addition, can 
get some of the feel of the thing by taking 
an extra wallop at the Japanese beetle. 
‘There are many traps sold in infested areas 
for ridding trees, Victory gardens, and 
flower beds of the destructive Nipponese 
visitor, but L. J. Muller, of Westbury, N. Y. 
has devised a way of combining several c 
mercial ones to catch the pest in a big way. 
About seven of the biggest of the traps 
can be set up in holes punched in the top 
of a large ash can. This provides space for 
seven times the usual amount of the aro- 
matic bait that attracts the beetles, The 
ash can, partially filled with kerosene or a 
similar insecticide, will be a death recepta- 
cle for bushels of the insects at a time. 
Another good device may be made with 
an extra large funnel to which is soldered 
a bait holder like those shown in the photo- 
graphs. The funnel may be inserted in a 
hole in the top of a large can or through 
wire netting soldered to the underside of an 
old dishpan from which most of the bottom 
has been cut. This dishpan can be set over 
a washtub or garbage pail to provide a top 
through which trapped beetles cannot crawl. 
Also an effective killer is a mixture of 1 


mesh, os this 
claiming 
eiles away 


In traps covered with o 
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that the smell of kerose: 


To moke trops blend with flowers and foliags 
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pt. molasses and 4 teaspoonfuls Paris green 
in 1 gal. water. This is extremely poisonous 
and should be kept well out of the reach of 
children and pets. A large pan of this mix- 
ture may be set up high in the garden and 
baited with flowers already partially de- 
stroyed by beetles. Such flowers may also 
be used on top of bait holders in the funnel 
traps. They will attract still more pests if 
soaked for a short while in some of the bait 
mixed with water. 

Japanese beetles feed on almost anything 
in the garden, but they usually appear first 
on grape vines, raspberry bushes, roses, 
and linden and hazelnut trees about the 
middle of June. Later they choose white 
dahlias and marigolds as their favorite 
flowers. Repellents used freely on growing 
things will help to save them from the vo- 
racious appetite of the insects. One recom- 
mended repellent is arsenate of lead and 
lime for trees, while a mixture of 1 pt. 
liquid soap, 4 teaspoonfuls garden lime, 
and 2 teaspoonfuls arsenate of lead to 3 
gals. water is excellent for flowers and 
vines. The spray should be repeated after 
each rain if attacks continue. 

Arsenate of lead powder applied to a lawn 
in the fall kills many beetle grubs before 
they develop and keeps them from destroy- 
ing grass roots. 


ond s0 
sm less noticeable, they may be daubed with 
is giant trop is mounted on @ garbage poil 


This huge capacitor is port of o 10,000-kilovolt 
impulse generator used for throwing a spark of 
high-voltage, man-made lightning across @ 30’ gap 


charged negatively, and will drive out free 
electrons from the outer surface, since like 
charges repel. As the outer surface is con- 
nected to the positive terminal of the gen- 
erator, the repelled electrons pass through 
the conducting wire to the positive terminal 
of the power source, which is deficient in 
electrons. 

When the condenser is disconnected from 
the generator, the inner surface has an ex- 
cess of electrons and the outer a deficiency, 
showing that electricity has been stored. 
This can be proved by shorting the two foil 
surfaces with a wire. If this wire is held by 
an insulated handle against one foil surface 
and near the other, a surge of electrons in 
the form of a spark will jump across the 
gap. The condenser is the only electrical 
device that can actually store electricity 
directly. 

‘The measure of the ability of a condenser 
to store electrons is called its capacitance, 
and the unit measurement of capacitance is 
the farad. A capacitance of one farad means 
that a condenser is charged to an electrical 
pressure of one volt by a current of one am- 
pere flowing for one second. This is such a 
huge unit that for practical purposes small 


low Condensers Put the 


FIRST STEPS IN ELECTRONIC 
By CHARLES I. HELLMAN 


HE giant air condenser used to set the 

the midget condenser in a portable mili- 
tary two-way radio, the capacitors in which 
bolts of artificial lightning are stored, all 
make use of the principle of the Leyden jar 
which was discovered almost 200 years ago 
by Prof. Pieter van Musschenbroek of the 
University of Leyden. 

A Leyden jar is essentially a glass jar 
coated with tin foil inside and out for part 
of its height. The foil surfaces are entirely 
separated by the glass, which acts as an in- 
sulator, or dielectric, as it is called. The jar 
is charged by connecting the two foil sur- 
faces to any source of high-voltage D.C. 
Excess electrons are stored on the negative 
terminal of the generator and overflow 
through a conducting wire to the inner tin- 
foil surface. This surface is therefore 
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subdivisions are used. A typical capacitor 
used in the power supply of a receiver may 
have a 16-microfarad capacitance. The mi- 
crofarad is a millionth of a farad, Exceed- 
ingly small capacitance is sometimes stated 
in millionths of a millionth of a farad, or in 
micromicrofarads. 

The capacitance of a condenszr depends 
upon the area of the plates, the distance be- 
tween them, and the material used as the 
dielectric. The Leyden jar, despite its bulk, 
has very little capacitance because the metal 
foil area is small and the glass dielectric 
rather thick. Benjamin Franklin devised the 
flat type in Fig. 1, page HW 236, which may 
be as large as convenient, or can be rolled 
up if necessary. Modern capacitors are us- 
ually of this type, although glass has been 
largely replaced by other dielectrics. 

Most common of the dielectrics used today 
are mica, paper, and air. The air condenser 
generally has one set of movable plates 
made of aluminum or brass to permit varia- 
tions in capacitance. Its movable plates are 
called the rotor and its fixed plates the 


stator, When the rotor is turned so that its plates lie 
entirely within those of the stator, the maximum 
capacitance results. As the rotor is turned out, the 
effective area of the condenser is reduced, and the 
capacitance is decreased. 

Since the capacitance of an air condenser is easily 
varied, it is used for tuning the electrical circuits of 
a transmitter or receiver. In most receivers, several 
condensers must be tuned simultaneously. This is 
accomplished by mounting the rotors of the con- 
densers on one shaft, a process called “ganging.” 

Since the spacing between the plates of receiving 
condensers is small, any conducting particles falling 
between them may short-circuit the condenser and 
destroy its usefulness. Variable condensers should 
occasionally be dusted by blowing air between the 
plates, and they should be handled with care. 

Paper has a fairly high dielectric strength, hence 
very thin sheets can be used to insulate the foil sur- 
faces, which results in a very high capacitance in a 
small space. Paper condensers are always construct- 
ed to have fixed capacitances. 

‘The conducting plates of these condensers are of 
thin tin or aluminum foil, and the dielectric is made 
of several layers of thin paper rather than of one 
layer of heavy paper. Thus, even if there are imper- 
fections, these are not likely to occur at exactly the 
same spot in all the layers. Long strips of foil and 
Paper are rolled into a compact form (Fig. 2) and 
sealed into a container of cardboard or metal encased 
in wax or oil. The paper tubular condensers of a 
radio are an example. 

Paper condensers are made in capacities from 


Electron to Work 


0,001 to 8 mfd. Since paper suffers a considerable 
loss as a dielectric at high frequencies, this type is 
not used where the highest efficiency is required. 

‘Mica is one of the best materials for use as a 
dielectric in a fixed condenser. It has a high dielec- 
tric constant; that is, it produces a capacitance five 
times that of an air condenser of similar construc- 
tion, and its strength against breakdown is satis- 
factory for a great many applications. A typical 
mica condenser is shown in an accompanying photo- 
graph. Since mica condensers are comparatively 
expensive, they are used only when small capaci- 
tances at high efficiency or high-voltage ratings are 
needed, as for example in the radio-frequency sec- 
tions of transmitters and receivers, In D.C. and 
low-frequency work, paper condensers meet ordinary 
requirements. 

Today, paper condensers of capacitance above 2 
mfd. have largely been supplanted by the electrolyt- 
ic condenser, which has many times the capacitance 
of a paper condenser of the same volume and is less 
expensive to make, although its life is somewhat 
shorter. 

‘The electrolytic condenser derives its name from 
the fact that the dielectric is a thin film of corroded 


BLOCK OF SEVERAL CONDENSERS 


MICA CONDENSER 


ELECTROLYTIC CONDENSER IN CAN 


DRY ELECTROLYTIC CONDENSER 
chaction) PAPER, AR,O8 MICA 
CONDENSER 
UNER TEST 


¥ig.5 testing convensers 
aluminum formed by electrolytic action. 
The first electrolytic condensers were of the 
wet type shown in Fig. 3, but they have been 
largely replaced by the dry electrolytic con- 
denser, the construction of which is shown 
in Fig. 4. The electrolyte is inserted in the 
form of a saturated gauze. 

‘These condensers have polarity and must 
be connected as marked on the case. Elec- 
trolytic condensers pass some current, even 
when connected to a D.C. source, and are 
used where large capacitances are needed 
and where some losses can be tolerated, as 
in filtering the output of the rectifier in 
power supplies. 

With parts from a disassembled radio set, 
and odds and ends of electrical equipment, 
you will probably find all the materials you 
need to conduct several interesting experi- 
ments that will help explain condensers. 

Paper, air, and mica condensers may be 
tested by using the simple circuit shown in 
Fig. 5. Condensers of this type, of a ca- 
pacitance of 0.1 mfd. or less, are in good 
condition if they do not pass enough current 
to light the 10-watt lamp in the circuit. An 
electrolytic condenser is tested by connect- 
ting it for an instant across D.C. of not more 
than 300 volts. If it is in good condition, it 
should produce an appreciable spark when 
removed from the power supply and shorted. 

‘The following experiment will prove that 
the higher its capacitance, the more elec- 
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ALUMINUM 


tricity a condenser will store at a given 
charging voltage. Charge a 1-mfd. paper 
condenser across any D.C. source (90 volts 
of a “B” battery or the output of a power 
supply). Now discharge the condenser 
across a 10-watt, 120-volt tungsten lamp. It 
will glow momentarily, proving that the con- 
denser has stored electricity. If you repeat 
this experiment using a 4-mfd. condenser, 
the lamp will glow much more brightly. 

‘A good condenser, with the exception of 
the electrolytic type, will not pass D.C., but 
will permit an appreciable amount of A.C. 
to pass through it, as shown in Fig. 6. Using 
the same apparatus as in Fig. 5, connect a 
4-mfd. condenser across a test circuit and 
apply 110-volt D.C., then 110-volt A.C. Since 
the dielectric of a condenser is an excellent 
insulator, a steady voltage cannot pass 
through it. However, when the condenser is 
connected to A.C., it is charged on half the 
cycle of the alternating voltage and dis- 
charged on the other half, as shown in the 
drawing. This charging and discharging 
results in a current through the conductors 
although at no time does the current pass 
through the dielectric. This property of a 
condenser—the blocking of D.C. while A.C. 
is permitted to pass—is of considerable im- 
portance in electronic circuits, where it is 
frequently necessary to separate A.C. and 
D.C. or bicck the latter. Condensers used 
thus are called blocking or by-pass types. 


Charging @ "8" battery from house current, left. 
"A" batteries are connected to the other two 
posts on the charger for similor rejuvenation, 
Only one bottery should be recharged of a time 


LIST OF PARTS 


Metal chassis, 144" by 3%" 


Half-wave rectifier tube, 
117Z6-GTT. 

Carbon resistor, 2 watts, 
50 ohms. 

Wire-wound resistors (3): 
10 watts, 30 ohms; 10 
watts, 7,000 ohms; 25 
watts, 2,000 ohms, 

Electrolytic condenser, 

‘Toggle switch, S.P.S.T. 

Binding posts (4). 

Rubber line cord and plug. 


Radio Batteries Boosted 
on Homemade Charger 
By ARTHUR C. MILLER 


ATTERY life can be lengthened with this 

home-built charger consisting of a special 
resistor network and a 117-volt half-wave 
rectifier tube. Operation is on ordinary 
household current, A.C. or D.C., 110-120 
volts. The circuit is arranged to provide 
a charging rate equal to about one third of 
the discharge rate of the average portable 
receiver having three to five tubes—a ratio 
found to give best results. 

Batteries should be placed on charge im- 
Pe ae frolylie condenser ore ™ediately after each use, and the charging 
— hed ances tha. Shae sctrolytic condenser ore neriod should be at least twice the length 

of time they were operated. This may have 
to be extended even more as they age. 
Charging every few weeks, even when the 
receiver has not been used, is advisable. 
Be sure the battery terminals are connected 
to the proper posts to avoid damage. 

Wiring connections are made as shown in 
the diagram at left, with the resistors and 
condenser placed under the small chassis. 
‘The carbon resistor in the plate circuit of 
the rectifier tube protects the tube and con- 
denser from line surges, which may some- 
times go as high as 300 volts if the unit 
happens to be turned off on a particular 
part of the cycle. 
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CARRIER-CURRENT TRANSMISSION has 
been developed to serve civilian 
defense in the sending of air-raid 
warnings and similar signals. On 
getting the proper impulse, the 
receiving device switches on a 
buzzer and a colored light. Sig- 
nals for turning on sirens, con- 
trolling street lamps, and the like 
may be sent simultaneously, since 
a single power line can carry sev- 
eral different frequencies, includ- 
ing those for voice transmission. 
Apparatus resembles radio equip- 


This device, connected in 
ment, with energy generated as in the lig! 
broadcast transmitters and re- to signal d 
ceived as in home radios. At left, 


Mt 
GENERAL @® cemenr 
_ RADIO CHEMICAL LABORATORY 


CHEMICALS AND CEMENTS needed by radio serv- 
icemen for the repair of speakers, coils, con- 
tacts, dials, controls, and other parts are 
included in a compact kit of 20 2-oz, bottles 
on a permanent stand. The bottles are pro- 
vided with airtight stoppers equipped with 
glass-rod applicators and contain such uni- 
versal repair liquids as dopes, contact and 
crystal cleaners, insulating and other var- 
nishes, special oils, and dressings. Each is 
kept within sight and quickly accessible on 
- ie the rack, which may be placed on the 
i ; = workbench or hung on the wall. 


THIS CRYSTAL MICROPHONE is made from a 


stand of wood, or purchase one at a second- 


metal sugar shaker and a single crystal 
headphone. Punch a hole in the bottom of 
the shaker for the phone cord (there are 
plenty of holes in the top for passage of 
voice vibrations) and hold the phone in 
place inside with cotton wadding. Make a 


hand supply shop, and attach the shaker to 
it by the handle. Use at least a two-stage 
audio amplifier. In connecting the micro- 
phone to the amplifier, place a 1-megohm 
resistor load across the mike in series with 
a .05-mfd., 400-volt tubular condenser. 
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mg Your Radio 


ANY OHMMETER MAY BE USED for test- 
ing a radio tube to determine whether its 
heater is burned out. Simply connect the 
two test prods of the ohmmeter to the heater 
or filament prongs on the tube base. If the 
ohmmeter needle is deflected or moves sud- 
denly to the right of the scale, the heater 
is good; if there is no movement of the 
needle, the tube is defective. The No. 2 and 
No, 7 pins on octal tubes are usually the 
heater or filament connections, while the 
duplex-diode-triode detector tubes, such as 
the 12SQ7 type, have their heaters con- 
nected to the No. 7 and No. 8 prongs. 


Servic 


PANEL LAMPS may burn out prematurely 
on those small A.C-D.C. receivers that 
use a 35Z5-GT half-wave rectifier but are 
not equipped with a shunting resistor across 
the lamp. For a few seconds after the set 
is turned on, a deteriorating, excessive load 
is often put on the panel lamp and that por- 
tion of the rectifier heater across which the nat 
lamp is connected. To avoid this, connect a weaTeRs 
wire-wound fixed resistor across the lamp 
or between the No. 2 and No. 3 prongs of 
the tube, as shown at right. Use an §0- to 
100-ohm’ resistor rated at 5 to 10 watts. 


ORDINARY HEAVY THREAD, such as that 
used for sewing on buttons, can be requisi- 
tioned to make an excellent repair when a dial 
cord is broken. Take a piece of the thread 
about 114” to 2” longer than the broken dial 
cord and pass it around the tuning-knob 
spindle twice, then about the large metal 
drum in front of the tuning condenser. Be 
sure to put it on in the same manner as 
the old cord. A dial so repaired should 
operate as well and continue in service as 
long as it would if the old cord had been 
replaced with a regular flexible wire made 
for the purpose. 


NOISY WIRE-WOUND CONTROLS often 
found on old receivers, especially the large 
console models, can be repaired quickly and 
adequately with a new chemical lubricant 
when it is impractical to discard the old con- 
trols for new ones. The lubricant is applied 
with a brush directly to the contact surface 
of the resistance-wire element. This will 
eliminate the noise and cause the control to 
work smoothly even if it is one that has been 
in use on the receiver for a number of years. 
‘The new lubricant can also be used effective- 
ly on noisy wire-wound controls and wave 
switches of the newer models. 
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Heavy tip suitable for large connections 


point is best for average jobs 


“8 


——— 


Long point for fine work in tight spaces 


Sizes ond shapes of soldering tips have 
much to do with making good joints. The 
three above are the result of analyzing 
65 different shaped by solderers ot 
© radio plant. An expert rehammers tips 
to the three standard shapes os at left 


4 


a 5 


Insulotion stripper for enameled wire 


Pointers on Soldering Electrical 


By W. R. SCHALL 


-omberg Corlton Telephone Manufacturing Co, 


Chief Inspector, 


HEN electrical equipment is being 

manufactured for war use, the solder- 
ing of terminal connections is of great im- 
portance, for each such connection forms a 
link in the communication system of our 
armed forces. 

To make certain that soldered connections 
will not fail, the Stromberg Carlson Tele- 
phone Manufacturing Co., maker of com- 
munication equipment, gives its employees 
a course in soldering technique. Although 
this course was prepared with special refer- 
ence to soldering joints in radio and tele- 
phone equipment, the principles it outlines 
apply to any type of electrical connection. 

‘The first thing to consider in making a 
good soldered joint is the terminal. It must 
be clean. Solder won't stick to an oxidized or 
corroded surface. Cleaning a terminal with 
steel wool or sandpaper will insure its fit- 
ness to hold solder. Copper, brass, and even 
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steel can be soldered directly if patience and 
care are exercised, but if the terminal is 
coated with tin or cadmium, soldering is 
easier and faster. Nickel plating must be 
filed or sanded to make solder hold well. 

No soldered joint is good unless the under- 
lying mechanical joint between the wire and 
terminal is first solid. The function of 
solder is to seal the joint and to insure a 
permanent electrical connection. There 
should be no movement between terminal 
and wire while the solder is in a mushy state 
before it solidifies. 

‘The condition of a soldering point is of 
great importance. For home use, a tip that 
has become pitted or blackened with burned 
flux or solder is best cleaned by filing the 
faces bright and smooth. If the iron is filed 
when cold, it should be tinned right after it 
is heated for the first time. If a tip is filed 
hot, it should be tinned immediately after 
filing to avoid oxidation. To tin an iron, 
have it hot enough to melt solder freely. 
‘Melt a puddle of solder and flux on a bit of 


Connections 


tin plate, and rub all surfaces of the tip in 
the solder until they are evenly coated. 

Both the shank and threads of an electric 
soldering iron having a removable tip should 
be free of corrosion and black oxide, which 
retard transmission of heat. 

Flux retards oxidation and promotes the 
fusion of heated metals. For electrical work, 
manufacturers use only rosin flux or rosin- 
core solder. Sal ammoniac or acid flux causes 
corrosion of the wire and joint, with subse- 
quent failure of the connection. For solder- 
ing electric wires, rosin-core solder provides 
just enough flux at the time the solder is 
melted to form a good joint in one operation. 

Hold a soldering iron flat against both 
the wire and the terminal. When all por- 
tions of the joint are sufficiently hot, touch 
the solder to the joint and the flat of the 
iron at the same time; then take the iron 
away as soon as the solder flows freely. 

Never try to carry solder on the tip of the 
iron to the parts to be soldered, because the 
flux will burn out before the iron gets there. 


current. 


Coreful soldering of connections on the equipment 


wartime communication systems is vital. 
wlated holder (in circle) conserves heat and 
It keeps the iron at a convenient angle 


If it is necessary to reheat the connection, 
use more rosin-core solder or rosin flux. 

Sometimes a joint may seem firm yet in 
reality be held only by hardened rosin or by 
lumpy, improperly bonded solder. This is 
due to the terminal being heated insufi- 
ciently, or by dirt on the terminal or wires. 

‘A good solderer uses only just enough 
solder for a job, but if some is splashed off, 
he will always remove it even though it 
seems to be stuck fast. Should the loose 
ends of wires need clipping after mechanical 
connections have been made, do the clipping 
before soldering and remove the clippings. 
Splashed solder or clippings may ruin a 
piece of equipment if they later get lodged 
in the wrong place. 

When a connection goes through a hole 
in a terminal, be sure none of the insula- 
tion does, and that no end of wire beyond a 
terminal is long enough to reach to any 
adjacent terminal. Be careful not to nick 
wire in stripping off enamel insulation. The 
stripper on the facing page is safe to use. 
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oF INTEREST To 


HOME OWNERS 


CRAB GRASS can be eliminated with a 
simple rake attachment that clamps on the 
lawn mower. The rake lifts the seed heads, 
which the mower then cuts. When not 
in use, the rake folds out of the way. 


d 


ee 


PLASTIC TANK FLOATS are 
said to be a definite improvement 
over former types made of cop- 
per or other critical materials. 
‘The tough, corrosionproof plas- 
tic will not dent or open at the 
seams, the latter being securely 
cemented, Because of the ex- 
treme lightness of the floats, 
shipping weight in quantities is 
greatly reduced. 
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THE BARBECUE SET shown above con- 
tains 11 essential sauces and meat sea- 
sonings sure to contribute to the success 
of your barbecue parties. Featured is a 
16-0z, bottle of old-fashioned barbecue 
sauce. Worcestershire and Swiss sauce 
are also included in this mouth-watering 
condiment set, which is attractively put 
up in a log-cabin type wooden tray that 
can also be used for serving. 


EXCESS HUMIDITY 
and dampness inside 
cause a great deal 
of damage in many 


homes, The package 
at the left contains a 
harmless chemic 

that absorbs excess 
moisture from the air 
in confined places 
such as closets, pan- 


tries, basements, lock- 
ers, and the like. The 
chemical causes the 
moisture from the air 
to collect in the lower 
container, 


A FLOOR CLEANER that also pol- 
ishes and preserves floors is now on 
the market. An ounce of the chemical 
cleaner is dissolved in about a gallon 
of warm water. The solution is stirred, 
and a small area of the floor is gone 
over lightly, after which the mop is 
wrung out and used to dry the mois- 
tened area. This is continued until the 
floor has been completely covered. 
Afterward it can be polished to a 
warm glow. The cleaner is effective 
on wood and tile floors, and can also 
be used on any other surface which 
water does not harm. 


PLASTER KNIFE OF PLASTIC. Molded en- 
tirely of one piece of a special plastic 
material, the plaster knife below is made 
without steel. Although the edge of the 
plastic blade is only 1/16” thick, it is said 
not to break or chip in use. The handle is 
designed to fit comfortably in the palm of 
the hand and, since it and the blade are 
molded in one piece, will not pull off or 
twist as sometimes happens with the for- 
mer type. The over-all length is 7”. 


ASBESTOS SIDING SHINGLES requiring no 
face nails have been developed. They can be 
used for repairing as well as for new work. 
Felt backer strips to keep water and moisture 
from penetrating at the joints are supplied 
with these shingles. Extensive tests have re- 
vealed them to be satisfactory, and the absence 
of face nails is said to enhance the appearance 
of the finished job, The shingles are 12” by 
24”, and 66 are required to the square. 


WOODEN DOOR HINGES 
may take the place of metal 
ones. Each set of hinges, such 
as the ones shown in the a: 
companying photograph, cot 
sists of four hardwood plates, 
one wax-impregnated dowel 
or pivot for the upper hinge, 
one %" glass supporting ball 
for the lower hinge, and 12 
flathead screws. The hinges 
are easily attached with the help of a saw, a drill, and a (4 

serew driver. Simply saw notches to accommodate the & 
plates in the top and bottom of the door, and use the screws 

to mount the various parts. The hinges, which are of hard 

maple or birch, come unpainted and may be enameled to 

match the door or simply finished with varnish and wax. 
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Rusted or corroded ribs ore 
the real cause of a great 
deal of umbrella breakage, 
cond the best preventive is 
careful ciling of the joints 


+ 
by pouring in melted rosin 


Umbrella Care 
PAYS DIVIDENDS IN LONG USE 


AR production restrictions have limited the 

manufacture of umbrellas to such an extent 
that the care of those you now have becomes a 
matter of some importance. Not only have war- 
time restrictions cut manufacturing down to less 
than 10 percent of its normal volume, but they have 
also curtailed the variety of sizes and shapes. 

‘A few precautions, however, will greatly stretch 
the life of an umbrella, and if one needs re-cover- 
ing either because of wear or in order to match 
the color scheme of wearing apparel, even that job 
Pa 7 F isn’t too difficult, To re-cover an umbrella, care- 
Should the flexible wire holding the ribs be fully remove the old covering to use as a pattern. 
in bad condition, When opening an umbrella, first hold it down 
and give it a twisting shake to loosen the cover- 
ing and free the ribs from any binding. The um- 
brella will all but open itself, and any excess strain 
on the ribs will be avoided, ‘A thorough occasional 
brushing of the fabric is a help in lengthening its 
life, as the action of rain tends to work dust and 
dirt into the fabric and hasten deterioration. 

‘The joints in the umbrella frame are subject to 
rust and, if in this condition, they do not work 
freely and may cause a buckle. Prevent rust by 
applying a drop of light oil on each joint. To avoid 
Enameling the ribs with a fine brush will be staining the fabric of the cover, hold a piece of 
helpful in prolonging the |i 


of thin tin bent 


‘A broten rib can be repaired with op ‘ 
jered, then enami 


and clinched over the rib, neatly sol 
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cloth or paper under the joint to absoro ex- 
cess oil that may drip from i 

If the wire at the sliding joint breaks or 
upon examination proves to be near break- 
ing, a new wire can be threaded in. The 
twisted ends should be carefully bent in- 
ward to avoid tearing of the fabric when 
the umbrella is closed. Should a rib break, 
it can be replaced or repaired. To replace, 
cut it loose from the fabric; don't attempt 
to pull it out, for its rough ends may ruin 
the covering. 

Repairing a broken rib is done by using a 
small piece of light tin plate bent as shown 
in the drawing. The edges are clinched over 
the rib and then soldered. Such repairs, as 
well as rusted spots, should be touched up 


with quick-drying enamcl. Use a small 
brush to avoid staining the fabric. Repair 
parts may be difficult to buy, but in most 
cases they can be salvaged from an um- 
brella that has seen its best days. 

Handle repairing is part of umbrella up- 
keep. To reset a loose handle, melt some 
rosin and pour it into the joint. Another 
good handle cement can be made by mixing 
glycerin and litharge, both of which can be 
purchased at a drug store. 

A satisfactory way to hold the umbrella 
while doing many of the repairs is to put 
the tip in a small hole bored in the top of 
the workbench. This allows the umbrella to 
stay in a half-opened position, which makes 
it easy to work on—BENJAMIN NIELSON, 


Gay Butterfly Shelves for a Child’s Room 


Fequanes 


Vividly colored 


brighten a room 


ORNER shelves designed and colored to 
look like giant butterflies are especially 


appropriate for children's rooms. Two de- 
signs are given above. Lay out either on 
squares, or copy a suitable butterfly and its 
coloring from an encyclopedia or dictionary. 

‘Two wings for each shelf are jigsawed 
from 1" plywood. Miter the joining edges, 
or make one wing \%” wider and assemble 
with a butt joint. Shelves are of 4”, 
or 14” stock. 

The wing parts and shelves are put to- 
gether with small screws and glue. 

Antennae, made of pipe cleaners with the 
ends bent or curved spiralwise and dipped in 
paint, are glued into small holes. A screw 
eye in the head serves as a hanger. 

‘The butterfly is first painted with the pre- 
dominant color, and the markings are ap- | 
plied afterwards.—J. Rovcer DARLING. 
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Flowers can be kept fresh longer To keep fie-backs “of curtains Woll-paper cleaner applied on 
i folks ore trimmed, then together in laundering, thread window shodes will cl 
quickly dipped into boiling water them all on a large safety pin ond insure much longer 


in rods are kept well waxed, th 
ikely to rust, The wax alo 
ins to slide along them more 


The letters on flour sacks con be easily removed 
if you rub them well with lord, let stand for 
several hours, then lounder in hot sudsy woter 


Gey containers for flowerpots suitable for indoors or outdoors can be 
made from linoleum remnants os shown above. The containers can be built 
fo fit pots of ony size. Be sure to warm the linoleum before bending it 


ASPHALT 
ROOFING PATCH 


COVER WIRE WITH LIQUID 
Uy" WIRE MESH. 2) 


be cleaned by placing o circle 
two blocks in'a can of cleaner 
and rubbing the brushes briskly ocross the mesh 


CENTER-»! 


MARK WALL 
HERE (A) 
POINT TO 
Dy DRIVE NAIL 
(— 
Figs | 
| DISTANCEA-D C7! 
al 2DISTANCE B-C DISTANCE, 
FROM"B' TOT 


. Using o 
If you follow the directions shown in the ugh 
diagrams, you will be able to hang Th 
exactly the desired height. This method 
good for hangi 
either in alignment or in a 


sun will molt the 
stick the patch in pla 
The patches do not # 


TWISTING SCREW EYE 
A QUARTER TURN 


Outside window screens can be Rubber heels con be salvaged A ssotisfoctory pair of hinges 
locked in place by twisting the from old shoes by clamping the for use on small boxes, cabi- 
screw eye a full quarter of a shoes in a vise ond cutting the nets, ond the like can be cut 
turn over the hump of the hock nails through with 2 hack saw from two old-style tobacco cans 
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hoto at top of 
1e the reduction process is demonstrated 


ARBON may well be called the central 

or pivotal element of the whole organic 
world. It enters into the formation of more 
compounds than any other element, and it 
is found in all animal and vegetable tissues, 
and in a great many minerals. Indeed, this 
prolific element might well be considered 
the foundation of life itself. 

Carbon is found in the bodies of animals 
and plants in the form of sugars, starch, 
fats, oils, and cellulose. It is found in the 
form of hydrocarbons in petroleum and nat- 
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important chemical use of charcoal — extrac- 


thon of metals, by reduction, from their ox: 


\ FOUNDATION | 
\ OF LIFE 


Most Prolific of Elements, 
It Is Found in All Animal / 
and All Vegetable Tissues 


ural gas. It is an important component of 
alcohols and ethers, and is even present in 
the air as carbon dioxide! As a carbonate, 
such as calcium carbonate, it is abundant in 
substances like limestone, marble, coral, and 
chalk. It exists in a free state in diamonds 
and graphite. It is not an exaggeration to 
say that carbon can be found everywhere 
in nature—in land, in air, and in water. The 
soot that collects on your clothing is a form 
of carbon. So are the smoky fumes that 
issue from the exhaust of your car! 


< 


From simply one form of carbon—the 
coal you use for fuel—comes an almost 
counties array of materials, including il- 
luminating gas, fertilizers, explosives, pho- 
tographic developers, medicines, and dyes. 
All of these products originate in the com- 
pounds that are distilled off and :ollected 
when coal is heated without air. 

Although it would be difficult for the 
home chemist to produce most of these 
by-products in their final form, you can 
easily make illuminating gas and coal tar, 
and show the presence of ammonia and 
sulphur, by the destructive distillation of 
coal. 

For these experiments it is best to use 
soft coal, as it contains more volatile mat- 
ter than the hard or anthracite type. Break 
a lump into small pieces and put it into a 
heat-resisting test tube. Clamp this tube 
in an almost horizontal position as shown 
in the photo on the facing page. Through 
a one-hole stopper run a delivery tube near- 
ly to the bottom of a vertical test tube, the 
latter serving as a condensing tube. From 
near the top of this condenser lead out a 
bent glass tube drawn to a jet at its upper 
end 

Heat the coal, first gently and then 
strongly, with a Bunsen burner, using a 
wing top to spread the flame. After a few 
minutes hold a strip of paper, moistened 
with lead nitrate solution, near the tip of 
the improvised gas jet. The dark spot 
which will appear on the paper indicates 
the presence of sulphur, in the form of 
hydrogen sulphide. Next, hold a strip of 
paper moistened with a solution of phenol- 
phthalein and a drop of water over the 
jet. A pink spot appears on the paper, in- 


Mluminating gos and coal tar or 


produced ot left by heating lumps of soft cool in a 
fest tube. AF right below, lead nitrate poper shows the presence of hydrogen sulphide 


dicating that ammonia is present in the gas. 

To prove that illuminating gas is issuing 
from the jet, apply a lighted match to it. 
Let the gas generate for several minutes 
before trying to light it, to drive out all 
air. Now look in the bottom of the con- 
densing tube and you will see a dark, oily 
substance. This is coal tar, proud parent 
of hundreds of coal by-products. What re- 
mains in the glass tube after all the gas 
has been driven from it is coke, an almost 
pure form of carbon. 

Millions of years ago, coal itself was liv- 
ing vegetable matter, and its relationship 
to present-day vegetable materials may 
easily be proved. Heat chips of wood or 
sawdust in your test tube, in place of coal, 
and you produce charcoal, which is chem- 
ically identical with coke. Heat samples 
of sugar, starch, and bread over your Bun- 
sen burner, and in each case you again pro- 
duce carbon, Thus white sugar and black 
coal turn out to be close relatives in a 
chemical sense. 

‘The most important chemical use of char- 
coal and coke is in extracting metals from 
their oxides. Enormous quantities of iron, 
copper, and zinc are produced with the aid 
of these forms of carbon. The ores are gen- 
erally mixed with coke, and the mixture is 
heated. Oxygen from the oxides combines 
with the carbon, and the free metal remains. 
This process is called reduction, and it may 
be vividly demonstrated by means of a 
simple experiment. 

Grind together thoroughly in a mortar 
about 5 grams of cupric oxide and 1 gram 
of powdered wood charcoal. By means of a 
folded strip of paper, pour the mixture into 
a hard-glass test tube, which should be 


in gat masks and in filtering 


mounted almost horizontally. This tube 
should be fitted with a one-hole stopper 
carrying a delivery tube which dips into 
another test tube containing limewater. 
Heat the mixture in the horizontal tube, 
first gently and then strongly, as you did 
in the first experiment, for at least 10 
minutes. Presently the mixture will be- 
come red-hot and glow like a miniature 
inferno. At the same time, gas is liber- 
ated. The gas bubbles up through the lime- 
water in the second tube, turning it white. 
‘This whiteness is due to microscopic par- 
ticles of calcium carbonate, precipitated by 
the reaction of the gas—carbon dioxide— 
with the calcium hydroxide of the lime- 
water. Carbon dioxide is the product of the 
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of the highly adsorptive power of charcoal, shown 


reaction between the carbon and 
the oxygen stolen from the cupric 
oxide, 

Continue heating for several 
minutes after the mixture begins 
to glow; then allow to cool. Pour 
out the contents on a piece of 
paper. Bright crystals of metal- 
lic copper will be found mixed 
with the carbon that was not con- 
sumed. 

The charcoal form of carbon 
has still another important use 
in chemistry, a use which de- 
pends upon a physical rather than 
a chemical property. Finely di- 
vided, heated, and chemically 
treated bits of charcoal have an 
exceptional capacity for adsorb- 
ing gases and pigments on their 
surface. If you have made ex- 
periments in sugar chemistry, 
you probably found that charcoal 
‘or boneblack could remove most 
of the color from a brown sugar 
solution, the coloring matter of the sugar 
adhering to the surface of the charcoal. 

Similarly, it can cause gases to condense 
on its surface, adsorbing them from the 
air, and becausc of this it is used exten- 
sively in gas masks. You can demonstrate 
this property by a simple stunt. 

Pour a little concentrated ammonia water 
into a small flask and on top of it toss a 
piece of crumpled tissue paper. Sprinkle 
ome powdered charcoal on the paper. Now 
close the bottle quickly with a stopper hav- 
ing a tube leading from it into a glass con- 
taining colored water. The charcoal will 
adsorb some of the ammonia gas liberated 
in the flask, as attested by the rise of col- 
ored water in the tube.—KENNETH SWEZ 
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EXPERIMENTS 


THE FORCE OF INERTIA can be 
demonstrated by suspending a 
weight, as shown, with a piece 
of string only slightly stronger 
than is necessary to hold it. As 
a safety measure, tie a second, 
heavy cord with a little slack in 
it to the top of the weight. A 
string the same size as the first 
top string is tied to the bottom 
of the weight. You can, by pull- 
ing on the lower string, break 
either this or the top one at will, 
To break the bottom string, give 
it a quick, strong jerk. The in- 
ertia of the weight will prevent 
the impact of the jerk from 
reaching the top string. Pulling 
steadily on the lower string will 
break the top one, which is su')- 
ject to your pull as well as to 
that of the suspended weight. 


WHAT HAPPENS when you cut 
through an ice cube with a wire? Try 
this experiment and see for yourself. 
Mount an ice cube on top of an inverted 
dish and pass a thin wire through it, 
using considerable pressure. When the 
wire has gone completely through the 
cube, you will find the ice still frozen 
together as solidly as it was before. 
why? The pressure on the wire melts 
the ice beneath it, borrowing the nec- 
essary heat from the adjacent ice 
This loss of heat from both sides of 
the ice cools it enough to enable it to 
refreeze the water remaining behind 
the wire. 


BALANCING STUNT. Hold a carpen- 
ter's rule of the type shown over the 
edge of a table with the hinge side un- 
derneath, and the outer end of the rule 
will naturally drop down. But with a 
little care you may hang a hammer 
on the far end of the rule and so make 
that end stand out horizontally. Place 
the loop of thread as shown in the 
photo. The hammer acts as a lever ex- 
erting a lifting force against the end 
of the rule. The greatest weight of the 
hammer being in its head, the center 
of gravity comes under the table. 
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PRESSURE PARADOX. Construct 
three vessels of paraffined card- 
board, all with bases of exactly the 
same diameter. The upper parts of 
them should vary in diameter as 
shown at the right. Tie and glue a 
piece of rubber from a balloon 
across the bottom of each. Now 
clamp the funnel-shaped vessel so 
that the rubber just touches the 
platform of a letter scale. Pour 
water into it to a height of 3” and 
note the reading on the scale. Fill 
the other two vessels with the 
same amount of water in the same 
way, and you will find that the 
scale indicates the same reading 
in each case, for pressure depends 
only on the area of the bottom and 
the height of water above it. 


MYSTERIOUS LIGHT BULB. When 
placed in cold water it floats, then 
sinks, When placed in warm water, 
it sinks, then floats. To perform this 
stunt, weight the base of a bulb with 
wire until it will just barely float 
when placed in cold water. When 
the weight is just right, you will 
find that the bulb will sink to the 
bottom after floating for a short 
time. Place the same bulb in warm 
water, and it will sink immediately, 
but after a few seconds will rise to 
the top. The explanation is simple. 
‘When you put the bulb in cold water, 
it floats until it contracts on cool- 
ing, whereupon it sinks to the bot- 
tom. The contracted bulb, placed in 
warm water, will stay at the bottom 
until it expands; then it rises to 
the top. 
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WHY WATER PIPES BREAK in the winter may be 
demonstrated with a test tube filled with water, 
Stopper it tightly. Now place the tube in a mixture 
of cracked ice and salt. As the water in the tube 
freezes, the stopper will be pushed out. If the stopper 
is wired down so that it cannot be pushed, the whole 
tube will break. Even bombs made of heavy cast 
iron may be exploded by water freezing inside them, 
so it is no wonder that pipes and auto radiators burst 
if ice is allowed to form in them. The reason is that 
water expands with terrific force as it freezes. 


THE REASON ICE FORMS on airplane wings when 
the plane passes through cold, dry, winter clouds can 
be shown in a rather unusual experiment. Pour some 
water in a clean test tube, put a thermometer in the 
water, and pack a mixture of salt and ice around the 
tube. If the tube is left undisturbed and not jarred 
while the water is 
allowed to cool, a 
strange thing hap- 
pens. The water 
reaches the freezing 
point, but does not 
freeze! However, if 
the tube is jarred a 
little, or if foreign 
matter is placed in it, 
the water will freeze 
almost instantly. This 
is what happens when 
a plane travels 
through a cold winter 
cloud. The moisture 
in the cloud is super- 
cooled but not yet 
frozen. The plane, 
rushing through this 
supercooled moisture, 
turns it suddenly into 
ice, which forms on the 
fuselage and wings. 


Facen with a shortage of help, Earl Saum, 
of Fremont, Mich., devised a buck rake, or 
sweep rake, that cuts by one third the num- 
ber of man-hours formerly required for 
haying on his farm. 

The rake is 10’ long and 10’ wide. Its 
10 tines are made of five 2” by 6” pieces 
of white pine ripped at a taper to be 2” 
wide at one end and 4” at the other. The 
crosspieces are 2” by 6” oak stock used full 
width. Two 314" by 314” angle irons are 
bolted to the frame of his homemade tractor 
so that they come out even with the rear 
tires, and the rake is attached by hinges to 


Oiled Cigarette Paper Helps 
in Setting Mower Blades 


A PIECE of cigarette tissue may be used to 
advantage for quick and accurate adjustment 
of the stationary blade of a lawn mower. Im- 
pregnate the paper with machine oil, place it 
on the stationary blade at one end, and turn 
the rotor until a blade is directly over the 
covered edge. Tighten down the rotor on this 
side with the adjusting screws. Turn the 
screws slowly, watching the paper closely, and 
when the descending blade presses down on the 
paper, you will see a thin line of oil oozing 
from between the blades. When this occurs, 
the adjustment at this end is just right. Move 
the paper to the other end of the blade and 
repeat the process.—W. C. WILHITE. 


ROTARY 
BLADE 
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these angle irons. The tractor was put to- 
gether from an old passenger-car frame and 
motor and a rear end and gears from a 314- 
ton truck. 

‘The outfit is backed into a windrow of 
hay until it is fully loaded. A crank raises 
the rear of the load, which is hauled to the 
barn without handling. The load is backed 
into the barn and slid off onto a 20’ rope 
sling spread out on the barn floor, This 
sling is then wrapped over the hay, and 
the load is pulled up into the mow. A round 
trip for the outfit on a haul of 300 yds. takes 
about 15 minutes.—Harry L, SPooNER. 


Window-Shade Roller Holds 
Long Drawings on Board 


DRAFTSMEN often find it hard to work 
with oversize drawings that are longer 
than the board itself. To overcome this 
difficulty, a window-shade roller of 
any length desired is fastened to the 
near edge of the drawing board by 
means of wooden blocks. One end of the 
tracing cloth or paper is tacked along 
the roller and rolled up until that portion 
not wanted on the board is out of the 
way. Another roller can be attached to 
the opposite edge of the board to receive 
the drawing as succeeding parts are fin- 
ished. SAMUEL DUKLER. 
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PLASTIC DRAIN STOPPERS to substitute for 


They contai 

terials ond ore 

seven standard from 1" to 1" 

in Noncorroding, long lasting, ond 


sonitary, these stoppers are said to havo the 
some amount of elasticity and strength os the 
‘older types made of rubber. Even the rings on 
the stoppers are of plastic instead of metal 


A CLEANING KIT containing moterials for 
s steel, plastic, ond enamel- 
shown in the photo at the 
The fluid cleaner contains no caustic obra: 
free alkali, of other injurious substonc 
will not discolor, mor, or erack any utenti on 
used. Besides the 12-02. bottle of 
id, the kit contoins two cellulose 
os well as handy scouring pad. The 
applied with one of the sponge pads, 
first dampened, and the utensil is then 
until all stains ond marks are removed 
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PAPER BLANKETS made of multilayers of 

forced crepe paper have been 
developed fo tots the place of cotton ond 
lightweight wool types. Laboratory tests 


have indicated thot these blankets compare 
favorably 


in warmth-retention qualities to 
covers. They are 
snowy white 


in the stondord size 68" by 80". 
They ore extremely low in cost, and con 

used in the summer as a single cover- 
ing @nd during the winter os an extra one 


THE TRANSPARENT LUNCH BOX shown above 
is especially convenient for the war worker 
who hi ubmit his lunch equipment for a 
inspection. Th of a clear, 
sparkling, plastic moterial and opens from one 
end. It is designed to hold a 
sondwiches, ond fruit, ond it is easily 
kept in a clean, sonitery condition. The only 
metal used is in'the rings holding the thermos 


PLASTIC JAR RINGS may be 


the much-needed substitute for 
rubber types, which now 
proving hard'to obtain. Tests 


conducted by the Department of 
Agriculture and by several food 


packers reveal that these new 
closures do as good a sealing 
job as the rubber sings. The 

Is from 


present | time, i 

quantities, which is on added 
advantage. The rings are used 
in exactly the same manner ot 
rubber ones, and come 
widths and sizes to fit al- 
most all jars and containers. 
They can be used by housewives 
and also by commercial packers 


dishes, 
that tedious tosk. The 
‘enough to be used on the 
fable. They moy olto be adapted for serving 
foods such os shortcakes, biscuits, and the like 


the same battery, 
wate near-by objects 
the strong light of the beam is not m 


WOOD AND FIBER CURTAIN RODS will 
save vital war materials, and are just as 
efficient os the metal types. The rods are 
finished in washable, baked-on, ivory enamel 
‘and ore designed for windows up to 72" in 


Ida very 

imply get out the 

easily 

cut through, making the rods adjustable to 
colmost ony size window. Each package hos 
full instructions for instolling the rods 
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Amusing Stork Favor Is Made 
of Nuts and Pipe Cleaners 


‘Tis amusing old bird is sure to make a 
hit at a stork party, A black walnut is used 
for the body. The tail, wings, and neck are 
made of pipe cleaners and attached with 
glue, Cut the tip and end from an almond 
meat and split the middle in half to form 
the head. Clamp a spring-type clothespin 
over the nut meat to hold it in place on the 
neck while the glue is drying. ‘The beak is a 
reed or a toothpick, as are the legs and 
feet. Mount the bird on a square of card- 
board or wood, shellac the head, paint in the 
eyes, and glue the “package” to his beak. 


THE SQUARE KNOT 


Tue square knot, or reef knot as it is 
sometimes called, is one of the most im- 
portant of all knots. It is used in first-aid 
work, in tying rope lengths together, and 


in ali places where a strong knot, yet one 
that unties easily, is necessary. You can tie 
a square knot quickly and correctly every 
time by the following method: 

Place the rope end held in the left hand 


Colorful Fish-Rod Winding 


ATTRACTIVE windings on fishing rods, 
tennis rackets, and similar objects may 
be made with variegated crochet 
thread. The thread is wrapped in a 
single even layer, with the ends looped 
under, as shown in the drawing above, 
to conceal them, When winding is 
completed, apply lacquer, varnish, or 
some other sealer. For small objects 
such as fishing rods, No. 70 tatting 
cotton is good.—W. E. B. 


Saving the Special Alloy Used 
to Solder Aluminum Work 


ALUMINUM solder can be saved if, after 
the surface to be soldered is tinned with the 
special alloy, ordinary solder such as the 
rosin-core type is used over it for the rest of 
the work. The two solders will mix and a 
patch of different metal, such as tin, zinc, 
brass, copper, or the like can then be ap- 
plied. The result is a patch as strong as one 
made entirely with aluminum solder.—R. 8. 


[KNOT WORK] 


over the other end, holding both where they 
cross with the left hand. With the right 
hand reach under and grasp end B as shown 
in Fig. 1. Pull rope B under and then up as 
shown in Fig. 2. Now guide rope B first 
over and then under end A, as shown in 
Fig. 3. Holding end B in the left hand and 
end A in the right hand, pull taut, com- 
pleting the knot, as in Fig. 4. 
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The Story of 
John R. Nowell 


With witch doctors, wild animals, and say- 
age natives to complicate things, being a “jungle 
engineer" is no easy job. 

But John Nowell likes it, The three thi 
njoys ‘most—hunting, traveling, 
ing—are all part of his job of taking the magic 
of electricity to the far corners of the earth. 

A big game hunter from way back, he likes to 
plan his work so that it will take him to new 
hunting grounds. And in his 22 years of installing 
power systems abroad, he’s bagged everything 
from elephants and tigers to wild pigs and boa 
constrictors. 

Of course he travels nowhere without his 
prized collection of guns, and this often leads to 
trouble. Japanese customs officials have even 
accused him of trying to start a revolution. 

Nowell never traveled much until he became an 
engineer in the G-E Contract Service Depart- 
ment. Then his work took him to Russia, Afric 
India, Japan, and South America. 

Now a real globe-trotter, he even spends his 
vacation touring. Once he covered an open 
with a heavy wire screen and drove 6000 
miles through African grasslands where there was 
no road. The grass was taller than the car, and 
navigation was purely by compass. 

Nowell has a knack of picking up different 
languages as he travels. As a result he speaks 
four languages and a number of dialects. 

And sometimes it’s handy to have the right 
word on the tip of your tongue. For example, one 
day Yuma, his cook, announced that he had been 
cursed by a witch doctor. So Nowell mumbled a 
few well-chosen words, brewed a bright red potion 
and erased the curse. 
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There's nothing dull about jungle engineering. 
On one job, Nowell discovered that all his dowel 
(used for securing machinery to its base) had 
peared, and he had to make a new set by 
nd. Months later the original pins turned up— 
the noses of a half-savage tribe of the Belgian 
Congo! 

Another time, natives stole the very packing 
cases off a generator, exposing delicate parts to 
damage in transit. But Nowell rigged up a 
machine and trued the parts within 15 thou- 
sandths of an inch of perfection. 

Although he misses the adventure of jungle 
engineering and itches to be on the move ay 
Nowell thinks his job is in America 
and he’s working on a plant that will generate the 
power for several war industries in the West. 

It takes men like John Nowell—fearless, self- 
less, plucky men—to win a war. And it takes the 
same kind of men to make this world a better 
place in which to live once the war is over. General 
Electric Co., Schenectady, N. 


“Foacd FROM PISTON RINGS 


Down on the farm they must 
keep their production going—so the 
nation can eat. The failure of a tractor, 
truck or car may mean the loss of a 
crop, a cow or a load of hogs. 

‘And farmers have learned that Hastings Steel- 
‘Vont piston rings never let them down—that 
they save oll and gas, check cylinder wear, 
‘make engines last longer. 


‘Your car is vital to the war effort, too. Its life 
must be stretched to the limit, its performance, 
protected. So watch your piston rings—and at 
the first symptom of ring failure, go to your 
‘motor service man for a Steel-Vent installation, 


HASTINGS MANUFACTURING COMPANY, HASTINGS, MICH. 
Hastings Mig. of Canada, Ltd., Toronto 


HASTINGS 


STEEL-VENT PISTON RINGS 
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How We Can Smash Japan 


(Continued from page 56) 


Diomede and Big Diomede Islands, Alaskan 
and Siberian territory respectively, face 
each other within easy viewing distance of 
only a mile. 

Farther south, the long chain of Alaska’s 
Aleutian Islands extends to within 750 miles 
of Japanese territory. Here lies Paramu- 
shiri, at the outer end of the Kuriles, which 
form an extension of the four principal 
Japanese islands—Hokkaido, Honshu, Shi- 
koku, and Kyushu—in lower latitudes. 

‘This little study in geography has not es- 
caped Oriental notice. Last June, a few 
bombers bearing the Rising Sun emblem 
paid brief calls on our advanced air base 
of Dutch Harbor, in the Aleutians—per- 


| haps as much to look us over as to set afire 


several fuel tanks. Next, small seaborne 
Jap forces moved in on some of the outer- 
most, inhospitable islands of the Aleutian 
Agattu, and Kiska. They 
brought seaplanes with them. U.S. Army 
Air Forces promptly countered by setting 
up 2 base in the Andreanof Islands, several 
hundred miles beyond Dutch Harbor. This 
brought both American bombers and short- 
range fighter escorts within striking dis- 
tance of the hapless Japs, for whom an 
occasional lifting of the bleak region's fogs 
meant only a pelting with high explosives. 
Now and then, U.S. men-of-war varied the 
monotony with artillery fire. 

What they were up to remains anyone's 
guess. Propaganda for home consumption ? 
Weather observations? Attempts to estal 
lish submarine bases? Patrol posts to 
watch U.S. movements? Or, conceivably, 
advance reconnaissance for a force to in- 
vade North America? 

If the last, it may be observed that an 
invasion route sometimes works both ways. 
Our own end in Alaska, where 300 in- 
fantrymen long guarded a territory bigger 
than Germany and France combined, has 
been made secure. A central air base at 
Fairbanks and numerous coastal bases are 
backed up with reinforcements and sup- 
plies from the United States by sea, by air, 
and now by the recently completed Alcan 
Highway, an invulnerable inland route. In 
turn, here are the means of striking a mor- 
tal blow at the heart of Nippon. 
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IN A TAPERED ROLLER BEARING 


2 When you want long, dependable serv- 
ice in a tapered roller bearing, don't 
overlook the importance of the rolls. 

It’s the rolls that carry the load. Other 
things equal, the bearing with more rolls 
carries. more load—lasts longer—gives 
hetter performance. 

That's why there’s growing prefer- 
ence for Tyson Cageless Bearings for 


ysoun HEAVY-DUTY BEARINGS 


heavy-duty service in industry and essen- 
for size, Tyson 


They have longer life, more capacity, 
maximum rigidity: 


‘You'll go farther with Tyson, 
TYSON BEARING CORPORATION 


\ e 2 MASSILLON, OHIO 


Tyson products also include precision parts for America’s airplane engines 
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Flaming Filings 
for “der Fiihrer’ 


Fearsome is the fury of an incendi 
Berlin knows and Tokyo soon may | 
‘element is magnesium reduced to powder form. 
Strangely, the best way to produce these gran- 
‘ules in proper consistency was found to be through 
filings made from solid bars of magnesium. 
With the knowledge from 79 years’ experience, 
Nicholson designed and now manufactures a spe- 
cial machine-operated rasp that does the job. 
‘What's the work, what's the material and what's 
the finish? . . . Whatever the filing operation or 
problem, Nicholson can provide The right file for 
the job.’ More than 3000 kinds, cuts and sizes of 


files in the Nicholson, Black Diamond and asso- 
ciated lines are evidence that proper filing and file- 
making are almost endless in their requirements. 


FREE — NEW BOOK, "FILE FILOSOPHY."* Invalu: 
able to production heads, foremen, key. mechanics 
fing {3 mteresting pages—highlightéd with informa- 
tion on proper wae, care n of files; on 
special files for soft metals, sta incl other steels, 
plastics, foundry and die castings, Inthe filing, ete. | 


NICHOLSON FILE CO., 19 Acorn St., Providence, R.1, U.S.A. 
(Also Conedian Plant, Port Hope, Ont.) 


NICHOLSON 
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Our Aircraft Engines 


air into the cylinder. Combustion occurs 
only in the presence of oxygen, and this vital 
gas becomes scarce at high altitudes because 
the oxygen molecules are widely scattered. 
At sea level, the molecules are compacted by 
the mass weight of all the air above. It is 
the supercharger’s function to suck in as 
many oxygen molecules as possible, cram 
them into the carburetor, and deliver this 
compressed air-and-fuel charge to the cyl- 
inders. 

‘The most widely used type is the centrif- 
ugal supercharger which consists princi- 
pally of a many-bladed fan or blower, called 
the impeller, that is driven at high speed by 
a train of gears linked with the engine 
crankshaft. Centered within a housing at 
the rear of the engine, the impeller whips 
the atomized fuel against a unit resembling 
a pinwheel, known as the diffuser. Unlike a 
pinwheel, however, the diffuser doesn’t turn; 
its function is to slow down the terrific ve- 
locity of the vapor as it comes off the im- 
peller-blade tips, changing the speed to 
pressure, The supercharger does something 
besides boost the mixture intake: the whirl- 
ing blades of the impeller agitate the fuel 
and air into such turbulence that a much 
higher degree of vaporization is gained— 
the oxygen molecules are more evenly mixed 
with the particles of gasoline and more com- 
plete combustion results. Furthermore, this 
turbulence hastens the transfer of heat after 
the power stroke. This variety of super- 
charger, having one impeller that turns at 
constant speed, say, seven times the crank- 
shaft r-p.m., is called a “single-stage, single- 
speed” supercharger. 

When the impeller is geared in low and 
high ratios, the super is called a “single- 
stage, two-speed" type. After the manner of 
the low and high gears in an auto, the 
former is used for the take-off and ascent to 
intermediate levels and then stepped up to 
high ratio for the long climb to higher alti- 
tudes. The change-over is made through a 
mechanical clutch which is operated by the 
pilot, or may be made gradually with a 
semiautomatic hydraulic clutch that oper- 
ates on the fluid-drive principle. 

In the higher horsepower brackets, we 
find the “two-stage” supercharger, having 
two impellers connected in a series. The 
first stage of compression is routed on to the 
second blower for additional boosting before 
being fed to the cylinders. This impeller 
may be cut in manually by a mechanical 
clutch, or automatically by means of a 
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hydraulic clutch. Intercooling, a radiator 
system for lowering the temperature of the 
highly compressed mixture as it passes from 
one stage to the other, is sometimes used be- 
tween the two impellers to prevent pre- 
ignition or detonation in the cylinder. 

‘The ultimate in superchargers is the tur- 
bo-blower. This type is used in combination 
with a built-in single-stage “super” and 
usually is installed on the outside of the 
engine cowling. The motor’s exhaust is dis- 
charged at pressures considerably higher 
than those of the atmosphere, and the turbo 
utilizes these gases which would otherwise 
be wasted. Furthermore, it makes use of 
this power without robbing the engine: the 
centrifugal types eat up as much as 200 
horsepower—enough to fly another good- 
sized airplane. The exhaust is routed 
through a small turbine that turns an im- 
peller mounted on the same shaft, and this 
boost is passed on to the engine intake. 

Installations in our most famous war- 
planes include all these methods of super- 
charging. The Bell Airacobra models which 
have been in service for some time are 
powered by an Allison liquid-cooled engine 
that uses a single-stage, single-speed super- 
charger. The Lockheed Lightning's two Al- 
lisons have their single-stage supers com- 
plemented by General Electric turbo-super- 
chargers (P.S.M., June ‘41, p. 66). The 
high-flying Boeing Flying Fortress is pow- 
ered by Wright Cyclones that use both 
single-stage and turbo-supercharging. The 
Republic Thunderbolt has a turbo-super con- 
nected with its Pratt & Whitney Double 
Wasp engine. The Vought-Sikorsky Corsair 
uses a Double Wasp with two-stage two- 
speed supercharging. Three-stage super- 
chargers—a built-in, two-stage blower sup- 
plemented by a turbo—are now in the works. 

Retaining the engine's sea-level power at 
high altitudes is only part of the conquest 
of the stratosphere. Controllable propellers 
whose blades may be changed in their pitch, 
automatically or manually, are essential be- 
cause of the need for the propellers to get a 
bigger bite on the rarefied air of the upper 
levels. For take-off and initial climb, the 
blades are set in low pitch, so that they 
appear flat and thin when viewed from the 
side. In this position, the blades have little 
braking effect on the engine, permitting it 
to revv up to full power for maximum pull. 
In high pitch, the blades meet the air at a 
greater angle and thus maintain thrust in 
thinner air; they also prevent the engine 

(Continued on page 208) 
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from racing and losing efficiency. In hydro- 
matic or electrically controlled propellers, 
the blade angle is changed automatically 
during the climb to permit the engine to 
operate at its best r.p.m. reading. 

‘The amount of boost being furnished to 
the intake by the supercharger is indicated 
to the pilot on a manifold-pressure gauge 
that is calibrated in “inches of mercury,” 
and he tells how fast the engine is turning 
over by watching the indicated r.p.m. on the 
tachometer. Different engines, and differ- 
ent models of the same engine, are rated ac- 
cording to their optimum output under cer- 
tain combinations of manifold pressure and 
rp.m,, regardless of whether they are sea- 
level engines or altitude engines. For ex- 
ample, a boost of 35 inches and a reading of 
1,900 r.p.m. is maintained as the plane 
climbs by opening the throttle gradually. 
When the altitude is reached where you can 
maintain these readings only at full throt- 
tle, you have reached the “critical altitude” 
of the engine—the level at which it develops 
its maximum power output. This is not to 
be confused with the critical altitude or 
service ceiling of the plane itself, which is 
many thousands of feet higher. Engineers 
are striving toward the goal of getting the 
critical altitudes of engine and plane as 
close together as possible. 

Another objective is to decrease the horse- 
power-weight ratio of their engines, and re- 
markable advances have been made in this 
direction. This is one of the points of marked 
superiority of American engines over those 
of the European nations. The first Wright 
engine weighed 12 pounds per horsepower. 
Until about three years ago, the one- 
pound/horsepower ratio was considered the 
ideal, but now we have surpassed even this 
standard. 

But lower horsepower-weight ratios will 
be achieved in comparatively small measure 
by making the engines themselves lighter. 
‘The problem is being attacked from ‘another 
angle, that of increasing the horsepower by 
a greater percentage than the engine's 
weight. The new engines are considerably 
heavier, but they are so much more power- 
ful that the horsepower-weight ratio is 
lower. 

The efficiency of our power plants de- 
pends upon packing more horsepower into a 
package which is relatively the same weight 
and size. This is being accomplished by the 


| use of forged cylinder heads, better cooling 


methods, more efficient supercharging, and 
(Continued on page 210) 
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use of new and lighter materials. The 
Wright people lighten a Cyclone by making 
180 pounds of magnesium do the work of 
270 pounds of processed aluminum. Push- 
rod housings and cylinder baffles are now 
being made of plastic instead of metal. The 
new higher-octane fuels are doing as much 
to reduce the weight-horsepower ratio as 
any other single factor, because they pro- 
vide more power at full throttle (both at 
take-off and at critical altitude) increase 
the engine's critical altitude, and bring 
about lower fuel consumption. 

Superb as our engines now are, even finer 
ones are going into service in the near fu- 
ture. They are designed for mass produc- 
tion and easy field maintenance. However 
efficient an engine may be, it is not a good 
military power plant if it cannot be pro- 
duced in sufficient quantity to get the re- 
quired number of planes using this engine 
into tactical service. Nor is it good if it is 
so complicated in design that mechanics— 
who may have to work in the desert or in the 
Arctic, and with only limited equipment— 
cannot keep it in service, This is another 
department in which U. 8. engines excel; 
they run well, do not require too frequent 
overhaul, and are easy to service. 

Rather than new ideas, it seems likely 
that we shall see, in late war engines and 
the engines which will power our peaceful 
wings, new applications of older basic prin- 
ciples. Fuel-injection power plants, reac- 
tion-type engines, and perhaps jet propulsion 
may come into wider use, but it is doubtful 
if any of these will replace our present war 
engines. The conventional types are too 
good, and we shall have a lot of them. 
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for Dry Cleaner, Laundry 


IMPROVED water repellents developed by 
Du Pont can be used by dry cleaners and 
laundries in connection with their fluids and 
wet washes. Clothes are dipped in a solu- 
tion after dry-cleaning or laundering. The 
chemical treatment of the fabric cannot be 
seen or felt, has no odor, and does not im- 
pair the appearance or draping qualities of 
the garment. Cotton dresses and men’s sum- 
mer suits treated in this manner are said to 
be protectechagainst moisture and perspira- 
tion so that they will not soon lose their 
shape or crease. It-is said that a fabric 
made water-repellent by these chemicals 
does not prevent normal body evaporation. 
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The muller slain Wings 


way about a mile long, of level, hard-packed 
earth, steel mats, or asphalt to make an 
effective landing strip for our Flying For- 
tresses. One somewhat smaller will serve our 
fighter planes. On one of these jobs, the air- 
borne engineers had some help from Arab 
labor, paid in American cigarettes, 

These two fields were a source of grief 
to the Nazi forces in Tunisia, and to con- 
voys coming up to supply them. Then came 
Rommel's short-lived attack, which over- 
ran one field temporarily, When American 
troops recaptured the field, they got a 
chuckle. Our Aviation Engineers had been 
forced to withdraw too fast to destroy all 
their heavy equipment, but had camouflaged 
it so well that the Nazi forces failed to 
find it. 

As now organized, each Airborne Avia- 
tion Engineer battalion consists of a head- 
quarters company and three construction 
companies, with a strength of about 600 men 
and officers. A lieutenant colonel commands 
each battalion, and with him are seven staff 
officers. 

Each construction company has seven 
tractors, three scrapers, two graders, a roll- 
er, five jeeps, two trucks, and so much other 
miscellaneous equipment that it takes be- 
tween 15 and 20 of the big C-47 planes to 
transport it. All the equipment is adapt- 
able for use in gliders, Inasmuch as the en- 
gineers must fight as well as work, they are 
loaded with fire power: rifles, tommy guns, 
pistols, carbines, and .50 caliber machine 
guns with which to fight off dive-bombing 
machine-gunning attacks from the air. 
It takes five months to train one of these 
companies; aside from their technical train- 
ing, emphasis is placed on physical tough- 
ening. 

Obviously, the light equipment carried by 
the airborne aviation engineers is not suited 
to carry the main load of building the Army's 
airfields. The standard-size, heavy equip- 
ment being used by our aviation engineer 
battalions around the world will always do 
the bulk of the work. But the airborne unit 
is now of proved value as a weapon of op- 
portunity, adding flexibility and speed to 
our forces in some situations. It bears about 
the same relation to the heavy equipment 
as does a light, quickly thrown ponton 
bridge to the heavy, fixed bridge which is to 
replace the ponton bridge later. 

The airborne units will not be charged 
with building or repairing elaborate ground 
installations, or attempting elaborate cam- 

(Continued on page 214) 


est 


ing to edvertisers, "POPULAR SCIENCE 


nm weaves 
isk a landing fore 


can W 


| motors jam-packed with 
moore to build chem wae 
meme building, Beat 
of ve quick answer 
f speed a fad "fighting 
eduction ines they © 
wo drive the feet 


to assault craft 
“capably powering 
‘ace sexviny 


*H 
ELP SPEED VICTORY 


BUY MORE-RONEEE 


JUNE, 
» 19 
Me Please mention Pe 
Hon PorULaR Sc 
Sctexce Moxrau1 


teriting to advertisers 


213 


MILLERS FALLS 
TOOLS 


SINCE 


MILLERS FALLS hes 
COMPANY USA. 


214 Please mention Porutan Sewer: Moxtuity when writing to advertisers, 


Greenfield, Mass. 


The Bulldozer Grows Wings 
(Continued from page 212) 


ouflage work, though they are schooled in 
rudimentary camouflage for self-protection. 
Their job is to provide quickly the minimum 
| landing facilities necessary to allow planes 
| to operate. 

In the case of captured fields, they may 
fill bomb craters; neutralize contaminated 
areas; help combat engineers remove booby 
traps, mine fields, and other obstacles; con- 
struct dispersal areas, and repair access 
| roads and all kinds of utilities. The portable 
steel landing mats which are now being 
shipped by the millions of square feet to our 
airfields all over the world are too bulky 
| for much use by these airborne aviation 
engineers, except in small quantities for 
patching and special jobs. 

Essentially, these new troops are pioneers, 
adding to the speed of air war, the speediest 
war there is, Their ranks are open for tough, 
skilled men who are looking for plenty of 
action, 


| Underwater Sound Waves 
Cause Abdominal Injury 


UNDERWATER sound waves resulting from 
| exploding depth charges or other subsurface 
| explosions are causing a peculiar abdominal 
injury to seamen that has Navy doctors 
| shaking their heads. The waves are invisible 
| and do not compress the water. But they 
travel at a speed of four fifths of a mile a 
second, and are likely to result eventually in 
the death of anyone in the water within 150 
feet of the explosion, What occurs is that 
| the sound waves damage masses of tiny 
| blood vessels in the abdomens of men swim- 
ming in the water. This causes a reduction 
in the blood supply to the viscera and a con- 
sequent visceral starvation, which in turn 
| causes small ulcers. It is the perforations 
resulting from these ulcers that cause death. 
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| When They Sleep in Open 


| ‘Tests conducted by the National Bureau 
| of Standards show that bed sheets for the 
| American soldier sleeping in the open would 

do more than bring him merely one of the 

refinements of home life. They would also 
| be the most effective means of keeping him 
| warm. Experiments have shown conclusive- 
| ly that the combination of a light woolen 

blanket and two cotton sheets gives much 
| greater warmth than a single heavy blanket. 
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easy to clean—unconditionally guaranteed for 
one year. The crack-proof white surface is bonded 
to the steel—protects it from rust. 25, 50, 75, 100 of cherry. mae! 
ft. lengths. Sold by hardware, building material, 


older wood . . 
mill supply dealers everywhere. Write for folder. colored waxes 
KEUFFEL & ESSER CO., Hoboken, New Jersey Shinola Wox ish in Ton, 


Brown, Oxblood, and Block, applied 


TM, Reg. U, &. Pat. Of ond finished os any other wax, is also 


while Shinola Ton is swell for autos, Re- 
member too—Shinola is tops for shoes! 


KEEP ’EM 
SHINING WITH 


xa WYTEFACE SHINOLA 
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! 


says Uncle Ned, 
the How-to-fix-it man 


Stay Companys 
‘Rutland, Vt. 


SHOW TO WORK WITH TOOLS AND WC 
roadeorns, packed with, usra 
ful data for ex 
have a copy. A 


STANLEY TOoLs” wae ee eee, 
WORLD’S LOWEST P| cep 


p ADDING MACHINE “z 


A popular book on 
Instructions for besliners, abd 
Ker, very home wurksbep 


BE) CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 431, P. O. BOX 1118 CHICAGO, ILLINOIS 


More Damage from Condensation or Sweating Piper, 
Weter Softeners, Tonks, Wall Duets 
from metal, concrete, brick, wood, plaster oF 


A SURE CURE —sereaicrnnas- 

nlp tle cork coating prevents condensation drip 

composition surfaces, Protects metal against 

rust and corrosion, prolonging life of pipes, tanks, etc. 

Forms a moisture-proof. insulation type coating. -ApBIY 
with brush, trowel or spray 

Requires no maintenance. A gallon covers about 30 feet 


¢. Comes in 1, 5 and 59 gallon drums, Get at 
_Piambing, 34m Supply 


Hanabooic, ail about Condensation drip and its Preven 
J. W. MORTELL CO., 534 Burch St., Kankak: 


| REAL ENGINE VALUE 


The G. HQ. is « mintature gasoline ene 
i ‘Over 15,000 sold in. 


Hema, owsh ‘Castings set, including blue- 
prints, only 8 


GHQ MOTORS, Dept. ST, 40 East 21 St, NewYork, N.Y. 


T PAINT STRIPING TOOL / ON Ly 


Tp i! Su the Add Bec $489 


WENDELL MFG, CO. 


2543.N. Ashland Ave. Chicago, tit. 


Jf NeW BOOKS for WAR TRAINING 


‘Specially prepared toad eadio training in schools sod 
ll of valuable data. Priced simply t0 cover 
‘Som of handling and mailing. Sead for them now! 


te, 37751100 


Bait your hook for a blissful experience— 
and load your pipe with Briggs! You'll reap 
the glorious harvest of richness that comes of 
Briggs’ choice tobaccos being cask-mellowed 
for years—longer than man: 


expensive 


blends. When Briggs’ tender, full-bodied 
smoke wafts past your lips, every wisp de- 
livers a treasure of flavor. Fall in love with 
your pipe in earnest—fillit with Briggs today? 


The Smoke with 
@ Smi 


PRODUCT OF P, LORILLARD COMPANY 


PROTECT TOOLS 
i Saati sae Sees 


jor $1.00 cash «si-10 


JUNE, 1943 Please menti 


GUNS AND SWORDS 


‘Ave you & collecior? A game and rumpus room decorator? Your 


Tht ends 10, Sie eatalog Hating 1400 authentic tteme 
es, armor, ete, ‘To get Jou 


Enables xou to do 
fons Instantly without pac 
3, division 


HEWIG CO., Box 143-N, Grand Central Annex, New York City 
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Time and Life Bldg., Rocket 


No. Axi2! 
fanti-magnetic, 
ragivm viol ‘ond 
Waterproof strap, sweep second hond and 
ata laty Siege Tor orate Ay 


No. AX32¢—Some, 17 jewel, SELF-WIND: 
ING, SHOCKPROOF 


$59.75 


Attractively Boxed. Prices include 
Federal Tox. Postage Prepald. 


Write for Free Illustrated Booklet “AX” 


MAIL ORDERS PROMPTLY FILLED 


BELL WATCH COMPANY 


ler Center, New York, N. ¥ 


DOLLARS 


made this basement 
workshop possible 


9, can paint your 
Yor a workshop or 


the expenditace of only a few dollars and a litte 
time. Clean ‘up your basement, thea paint the 
Eoncrets, brick or uaglazed tile walls with 
Medusa Portiand Cement Paint, This Inexpensive 

ie mixes with, water, is applied with # brash, 
Rorming 2 hard, colorful: cemenclike fish 
Anvone.can appli: this paint. Eighe colors, black 
4nd white. Send coupon for descriptive booklet. 


106 Midland Bld 


Gretemen 


Sate 


“las made ty Meda Products Go! Canada, ad, Porn, On. 
220 Please mention Por’ 


| 


110-Volts A.C. Anytime, Anywhere! 
with 
Katolight A.C. Generators & Power Plants 


Do you need generators 
for your War Production 
Program? Kato’s entire 
production at present must 
be confined to orders with 
high priorities. 

Can make good deliveries 
on A.C. generators 500 
watts through 15,000watts, 
1800 and 1200 r.p.m. 


Available in single or two bearing designs. All 
standard voltages, 110, 220, single phase, 2 or 3 
wire, 3 phase, or 3 phase 4 wire. Also 25, 30 or 
50 cycle generators. Voltage regulation about 
8% with 3% speed change. 

Also rotary converters, A.C. Power Plants. 


| KATO ENGINEERING COMPANY 


sx Screxcr Moxtuty whem writing fo advertisers, 


Li ¢ 


103 Elm St., Mankato, Minn. 


Wherever THE ARMY GOES 


% HULL STREAMLINE COMPASSES 


‘HULL MANUFACTURING CO. 
P.0.B0x246-E6 = Warren, Ohio 


DIE=LESS 
DUPLICATING 


= 

oe is 

Catisal Statens panes 

Write ta business teteor te ==) 

pa i 

crvex. men wre. conraer Gp 

ress ra. comrany 

SIGN EASILY«»- EXPERTLY 
Vi ae LETTER PATTERNS 

SHOWCARDS See ee aE Ran 


POPULAR SCIENCE 


Like setting the last rivet 
as the plane comes off the 
production line—burring, 
finishing and polishing to 
minute specifications 
mean the job is right. 


Famous sin: 
uality and long Ti 
jounted Wheel fo1 


PROMPT DELIVERIES —We are working 24 hours @ 
and due to 0 mal Yocation, cal pt 
apment om alt Siounted Points and Grinding 
in diam, and under. With the approv 
iment of WPB, all our facilities are ¢ 


Catalog, shows actual sizes 
and colors of largest line of Mount- 
ed Wheels made 


iaiter Views! 


SYNCR Oe: SANS, 


‘SYNCRO DEVICES, INC., 3265 Bermuda, Dept. 8, Ferndale 


PROTECTS 


RESRIGERNTORS 


Grocery and 
10¢ Stores: 


JUNE, 1943 
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IT’S EASY 


to make 
war-time 
repairs 


with SMOOTH-ON 


Don’t worry because you 
can’t replace damaged 
household equipment dur- 
ing the war. You can 
stop leaks, seal cracks 
and tighten loose parts 
with SMOOTH-ON No. 1, 
the many-purpose iron 
cement. No need to dis- 
mantle piping or appa- 
ratus, or to send for a 
professional repair man, 


because SMOOTH-ON is 


Pipe Leake 


easy to apply and re 
quires no previous ex- 
perience. 

Be sw to buy a can of 
SMOOTH.ON without delay, 


and keep it handy for emes 


gencies, SMOOTH-ON cont 

in 14-07 Tox and larger 
containers, and yd get it 
at your hardware store, or if 
necessary, from us. For your 
protection, insist on SMOOTH- 


ON—used by mechanics and 
repair men for 48 years, 


FREE BOOK 


Leaky Kettle 


Get your copy of ovr latest 40 pose illustrated 
Sondoen. Sewn Sew se mein Dopst| 


Please send the FREE Smooth-On 
Handbook. 
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Girne am transports now fly Indian Motor- 
cycles to our fighting fronts all over the world. 
‘ed-blooded fighters are riding Indians into action 
rywhere, proving every day the dependability, 
jer, and safety that have made Indian the great- 

est name in motorcycles for forty years 

Indian improvements are undergoing gruelling 
tests in today’s rough-and-tumble warfare. That's 
the reason why, after the war, you'll have new and 
better Indians to ride . . . machines with a new 
measure of proven dependability and safety for 
sport and economical transportation. 

If you're a motorcycle rider now, keep in touch 
with your local Indian dealer. He'll help you keep 
your present machine in shape till you can buy a 
new Indi 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 


BUY WAR BONDS NOW 
*& *& TO BUY AN INDIAN LATER * * 
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EQUIPMENT 

AND 

SUPPLIES 
EXHIBITION 

FILM 
‘See whot is octlly sil available here ot Words. Practically 
everything youll need ... ond at Words moderote prices 
fool Get what you won! while stocks of vorious items ore sil 
complete.” Don't Delay. Act Now... write for this Big 36 
Poge FREE Photographic Catalog today. 


Montgomery Ward 


PHOTOGRAPHIC DEPT. PS 643 + CHICAGO, ILLINOIS 


Bf broxen Furniture 


\ 


Please mention Porursn Screxce: Mostuy when writing to advertisers, 


can often be re- Zz 
paired Quickly Beet 


ge Gale a 
me et 
PLASTIC WOOD 


WITTE DIESEL ENGINES 


‘The WITTE Plant is producing large num- 
bers of Diesel Engines and Dieselectric 
Plants exclusively for the War Effort. 


They are helping to 
speed Victory on 
many fronts the 
worldover,andwhen 
victory comes these 
same improved 
WITTE units will 
be available to all. 


Remember us then. Slow Speed Meavy Duty 
WITTE ENGINE WORKS 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 


am 


POPULAR SCIENCE 


This one 


i ity oun 


-FYAS 


Covering every phase of opera- 
tion and maintenance of all 
major work-shop motor-driven 
tools—withhundreds of special 
operations explained — 

hop hints, short-cuts and 
scores of time-saving tables. 
Tells how to obtain unusual re- 
sults, how to keep tools, acces- | 


‘operation is 


Here’s What You Get 
Vol. I-How To Get the Most Out of Your Cir- 
‘lar Saw and Jointer.Vol.II—How To Operate 
Lathe, including metal spinning and metal turn 
ing. Vol. III How To Operate Band Saw and 
Scroll Saw, Vol. IV— How To Get Most Out of 
Your Drill Press including numerous auxiliary operations. 
Vol. V—How To Get Most Out of Your Abrasive Tools. Vol 
VI—How To Operate a Shaper. Fach volume includes a Special 
Appendix with valuable tables and special information. 
PLUS—“Practical Finishing Methods’ 
How to do every possible finishing operation—how to pre- 
are the work—how to staln—fill--varnish~—lacquer, ete 
Oper Use Of n-and brush. How to mix your own 
ywreost materials, Silk. screen. proc 
metal—make decorations. Includes 0 
EXAMINE AT OUR RISK 
Send only $2 for complete library and 
FREE Gift Book. On arrival, postpaid, 
examine thor: 
oughly. If not 
‘atiafied, your 
$2 plus return 
Postage will be promptly refunded. 


The Delta Manufacturing Compar 
682-F E. Vienna Ave., Milwaukee, Wis. 


FREE—Estra Gift 
wah 


eerie 
eset 


After every use a DIC-A-DOO PAINT BRUSH 
BATH keeps bristles flexible, useful, new! DIC-A. 
DOO Brash Bath will soften and cleanse discarded, 
the heel. DIC-A-DOO restore 

and service to bristles— 

leave them 

5¢ pkg. cleans several. brushes 

At paint, hardware and 5 & 10! 

stores. Patent Cereals Ce 

Geneva, N. ¥.— makers of the 

famous DIC-A-DOO PAINT 

CLEANERS. 


DIC-A-DOO | 
PAINT BRUSH 
BATH 


I'm keeping a nose on things 


YM JUST A HOUND DOG called Butch to about 
everybody but The Boss. To him I'm The Nose. 

Why, he'd no more think of going hunting with 
any other nose than he'd think of going without 
his gun! 

But now The Boss has gone to war. 

“Keep a nose on things, Butch,” he said when 
he left. And am I doing it! Just! wait till I show 
him that new place I've found . . . when it’s 
peacetime again. 


HERE AT REMINGTON we are doing everything in 
our power to speed peace through victory... 


ugh small 
very Axis 


—during 1942, Remington produced er 
arms ammunition to fire 300 ti 
soldier. 


the entire country produced during all four years of 
World War 1. 


thousands upon thousands of military rifles were 
speeded to our armed forces all 0} world. 


and Kemington has received four Army-Navy "E's." 
We of Remington are grateful that we are able 

to serve our country. And after the war is won, 

we will be glad to serve our sportsmen friends 

again with the famous Remington line of sport- 
g arms and ammunition, 


MEANWHILE, as a reminder of hunting experiences 
in days past, and of those yet to come, you might 
like a free, full-color enlargement of the pai 
above. Write Dept. 1-3, Remington Arms Com- 
pany, Inc., Bridgeport, Conn. 


Remington, 
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“HOW TO RUN ALATHE” 
A helpful handbook on the 
operation and_eare of en: 
gine lathes. Con 28 
Dawes, 5/4" x 8 4 
in stamps for your copy. 


po" 


a" 


ped E 
Sa 


nig 


Back of the planes and tanks and guns that 


re flowing in ever- 


ine 


asing quantities to our fighting forces is a skillfully coordinated 
plan of men and machines—a combination of skill, ingenuity and 


mechanical perfection that is going to win, 


Accuracy is the key to the success of this great plan, Without the 
split-thousandth tolerances that assure perfect interchangeability of 
parts, the production goals could not be attained—and not enough 
planes and tanks and guns would reach the battle fronts. 


Capable of fulfilling the demands of urgent war production, South 
Bend Lathes have the accuracy and speed for the most exacting 
precision operations, plus ruggedness and power for efficient service. 


South Bend Lathes are made with 9", 10", 13”, 1414”, and 16” swings 
in both Quick Change Gear and Toolroom models. Practical attach- 
ments are available for special classes of work. 


SOUTH BEND LATHE WORKS 


South Bend, Indiana Lathe Builders for 36 Years 
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EVERY ALERT AMERICAN URGENTLY NEEDS THIS 


BRAND NEW! Contains 2-Line FLASH IDENTIFICATION of 350 
Foremost Bombers, Fighters and Other Military Aircraft of 
Warring Nations! Over 1,300 Photos & 3-Position Silhouettes! 


. © ness 1 9 1 
4 Spotters’ Gu LUS} 1 in On 


Tis NEW COMPLETE HANDBOOK includes hundreds more fight- 
ing aircraft than any other similar manual. It is beyond comparison 
the biggest, finest, most comprehensive and up-to-the-minute A\ 
craft Spotters’ Handbook available anywhere in America. It con- 
tains over 1300 photographs and allhouettes, with the amazing 
new Line FLASH IDENTIFICATION feature—practi- 
cally a course in aircraft-spotting! Enables you to dis 
tinguish friendly and enemy planes at first glance! 

fo less than 350 military aircraft are described 


and illustrated, including nearly 100 American 
warplanes, over 50 British, 50 German, 35 Jap, 
30 Italian’ planes, as well ‘as planes of Russia, 
‘The Netherlands, Norway, Spain and France. 
Includes also Barrage Balloons, Blimps, and 
Rotating Wing Aircraft. 


You'll be able to identify all the famous planes you read about in 

the news dispatches from Africa, France, Britain, Russia, China, 

Burma, the East Indies, the South Pacific, and Alaska—America 

Flying ‘Fortresses, Hudsons, and Airacobras; British Hurricanes and 

Spitfires; Russian Stormaviks and Moscas; German Stukas and 
jesserschmitts; Jap Zeros; and hundreds more! 


[THESE two planes look very much alike, although one’s a Nazi and the other Amert- 
* can, But even a child can instantly tell them apart with the new exclusive 2-line 


FLASH IDENTIFICATION illustrated by photographs and 3-position silhouettes. 


signed for rigorous th 
in'the field, It has 
Hurd, Hexibie, wate 
Tepelltnt. binding pa 
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to the official U8. At 
Drill Manuals, 
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Stip into 'm coat pocke 
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INDEXIN( 
a matter of & 
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which the bo 
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Fangement aid form 
‘Long-NosedFuselageSus- Short-Nosed Fuselage Suspended on Wings. [PRBement ty 
oa on Wings. Fen ra Boon ene et Sook th 


in Tall, Bootaa. Square Tail Plane. 1 leeds cs 
Round “Tail Plane. ! CAirpix, Toronto.) thar wht give the mas 
CheronauticsPhoto) lum’ ofSservice ai 

quick informatios—ar 
fhereate, the accurae 
and efficiency of aa 
Atreratt Spotter! Qua 


The 2ine FLASH — order'0m attached €0 
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duis plane taatonte Comets Enc a We, 
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‘The 2:line FLASH 
IDENTIFICA- 
TION identifies 
this plane instant- 
lu aa the 4MER: 


Mivoness ong BETTER TASTE 


THAT'S WHAT SMOKERS WANT ON THE 
WAR FRONT AND ON THE HOME FRONT 


Chesterfield’s Mildness and Better Taste can 
come only from the right combination of the world’s 


best cigarette tobaccos ., . the only combination that ‘4 
gives you everything you want in a cigarette. 
Buy a pack today! 


Hats off to our farmers 
They need 2 to 3 million 
helpers —mon, women, 
A boys and girls. Watch 
where, when and how 

you can serve, 


